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.m-EP+HmH I AT -SL^E)of, BE f 7 M, CH and LI Bj*] HLi-BHl'. DE 

DKcjJofa.. ES^|o] f FR-g-eH. GB IT^l E)) e],' LU 

^^a. NLMj^EkE. SEA*W. GR 

□ OA OAPI 4HH : ^ Benin Brukina Faso, W Camero- 

on.^o 1 - 0 ^^. Central African Republic, *>j= Ch- 
ad .faz. Congo, 7^- Gabon , £e} Mali JLeJ&H Maur- 
itania, ^Im)^ Senegal , s. JL Togo. 

o] 44 PCT W ol^ OAPI OAPIji^ J|*tf|. 

■fe- ^-f^l-fe- ^d-?M : (3) 


(sfl^V^. ^-fofl^ eng..* 

□ AT JL^e.eIo). Austria 3 - 

W AU Australia 3 

□ BB BMiA Barbados 

□ BG ^-7l-E]o> Bulgaria 3 

(y]BR a.^ Brazil 3 

□ CH and LI ifli, e)*] mI^e-KL 
Switzerland, Liechtenstein 

(3D CA ^44 Canada 

ODE 4-=- Germany 3 

□ DK djo]^ Denmark 

OES ^4oj Spain 3 

CD" Finland 3 

OGB <g^- United Kingdom 

O HU ^7>e] Hungary 

S JP Japan 3 

o] PCT a)<iHf-o]^ 


(vj KR tH^oi-^- Republic of Korea 3 

O KP Democratic People's Republic 
of Korea 3 

□ LK £e] Sri Lanka 3 

□ LU 4|~«j)-?-2_a. Luxembourg 3 

O MC 3.1+3. Monaco 3 

OMG v}t}7}±?\ Madagascar 3 

O MW Malawi 3 '. 

□ NL M]ia}EkE. Netherlands 3 

□ NO ic3.«lo) Norway 3 

□ RO -f-Dj-40]. Romania 3 ■. '. 

O SD <^x£ Suden 3 

□ SE ^sijal Sweden 3 

O SU dh,^. Soviet union 3 

GO US o)-^- united States of America 3 •• 
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3 4 A 


g)4* g.*H 

IT'S ' • . ^ 

*H1A ?! BS-b e!^7> *M -g-g*}( A ) »i g* (B) ^e!|o^ „ lanuginosa 

£^ °HMKAla. Val, Leu, He, Pro, Phe. Trp. Gly £ Met) -|- 

444^. £7)^ o>D)j t ^o nr , Ser, Gin. Asn, Tyr 5 Cys) ■§■ 44 

*i3L, *7)±; <*34 ofnlio^CLys, Arg 5 His)-!- 444:z. 5 

-§-34 oH^(Glu 5 Asp) -§■ 44\!4. 
*I2A S 44^4 7 -M ^^(A) 5. %^(B) ^Ejo^oj Rh. niehei 44*8 

4 ^=S^-¥-£l 3-*HJ ^i-i- 44^ *3-4 jz.«o|4. 
-h*^- A ^ oWi^QUa, Val. Leu. lie. Pro. Phe. Trp. Gly $ Met) -§- 

444:a. "^T £4£- °Mi^(Thr. Ser. Gin. Asn. Tyr ? Cys)-|- 44 

xia, $7)^ <*#i$. o^t^fljs, Arg 3) His)-!- 44^3, 5! "33" £4£- 

-f-34 »f4^(Glu « Asp) 44\!4. 

* 4^£-|-(PCR) 4) oj«v ^ sj (variant) 1- *Kr 
f-4^4^. i^^°J &*H4. 

* 45-^- PCR ©« 4$ 3-^ -f-^^ol -S-^s] i-4l^oi i^o!4. 

I 
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-f^T.l=. pAHLSl >5^^S.»14. 
* 75L£- f-^n] c. pARML 21 *3£*1.5Lo|4. 

£t ■se 4-33 ^-t- As.* w *m 

°JJfc*WS- DNA DNA 3*1- tfStf 4^ Sl-e tSM^ 

DNA ?]<£2\ 3? t^-S- 2^ 3K v -g-°W <** 0 >-§- ^£4. 

SMI *H ^!*Kr 5^ #«M-sl ^-§- *Hr 2<>1 jaajs^ch 

3B]*V ol-S-^ aj-g-ofl ^*Kr o>n)^V ^ 

^ elnf^oj oi^^y =g^s)<H -r^oj ( Boel -f-. Lipids 23. 701- 

706 (1988), de Caro -r, Biochin. Biophys. Acta 671. 129-138 (1981), Winklerf, Nature 

343. 771-774 (1990) ). c)-^o) icj- s\^s] ^^7\ 

(Vinkler -f-. Hature 343. 771-774 (1990). Brady f-, Hature 343. 767-770 

(1990) J. D. Schrag -f . Nature 351, 1991. pp. 761-764). 

^JL ^o|7V 4»N £^*r^ 4^4. 

.i. -!.7 '• •'■ s'- "J t; i' \.' <:'-:'' ■ .;' .•-'•x? '*' *.*-!?-■ <J 4 * '>< 

- 2 


NZAS-0024428 


£#*2l -g-*>2] -3-4471 ^^o| 2 ^tti^ 

^)*)^ Atf*r^ H'S'ti- ^-g- #m 3*« (catalytic triad)!- 

it- °o^«^2l o>nl^ ^K-f )oJ oJ*| *]» J£-£- $/.!£-- *W 

«'/se£- *W o\^s\ oH^-S -I- H 2l*l 

1 1543 2] 4*i>8 3*8. ^ Ser. His 5 *KKr Asp. Glu. Asn 

Gin ^ *W-°J 5^- *J-S-*Rr 5-t 2li^4. 

4 S!4 (o)sl^ 3)^2j -gat?} Brady -f-, Mature 343, 1990. pp. 767-770 «*■ 
£ ^-^-t- 3*W i^-l- 3fJL 'S'SiU, M)-?-»f °Hi^ 
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-JUM*!*? ol-fKr -f-th ^tfo] z)*i$<4 
-i"**)- ASM- 4- Si4& 5!o)4. 

e]aW> 43 m *W£- 4.34. ^^i^^ofl 

«I*M zl^^Sj i^il- ^^A| ? ]7l 7^**14 £ ^ 7^ 

'1^3 <*i*-§-o|) ^7|# i*v*V^ e]^ ^ 

b)*M £^£l Jttf*^s| e)aM| £*J^°) *l*}7|*>ofl cfg- 71)3 

s * SW* *13^2<* 
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aBl9-i^ 3tfi»SM Stf -t"^*M *3.#$- *)^oj 

JLti-i- ^*Mi e|s}>| 7^*8 -f-°J- 7l^oJ 

*i*-S-tW 3*1*> ^r^l-l-i- #-S-*ter *l*Wf- 31/ ^ 

DNA -5M DMA teal* IM!**). DNA 

£3 ^i, 5-£°M4 i?^oJ ^■•J*^ **4M 

t<g2) e)sM "fi-JHH- ^fli*^ ^oji £<234. 
*8 3*M" #-S-4^ ^^oji 2^34. 


A 

= Ala : 

s o^y 

V 

= Val 


L 

= Leu = 

■■ 
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p = 

Pro = 


F = 

■ Phe = 


V = 

: Trp = 


H = 

= Met = 


G ■- 

= Gly = 

= 

S = 

= Ser = 

-- 4% 

T = 

- Thr = 


C = 

= Cys : 


Y = 

: Tyr = 


N 

= Asn = 


Q -- 

= Gin = 

-- ^f-^-S 

D 

- Asp : 


E = 

= Glu = 


K 

= Lys 


R = 

= Arg : 


H 

= His 

= *Ub)3 


°1 'S'S'SH W 3*1 1952] -i-Bj-a-t- -g^ttf-sus. 5^- 4f 4 

Gly 195 Glu G195E 
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Gly 195 * 5=^- G195* 
^ *Ws\ ^W°J 4°!^^ ^7j£j ^oi^_ 
Gly 195 GlyLys S.^ G195GK 

36 °M o^4e_s.^ol ^«>j5l5»o.rt * 36 Asp *36D 
4^21 l-^o|^ +of £1*1 ^relsia^. ^: Arg 170 Tyr ♦ Gly 195 Glu SL^r 

R170Y + G195E 3*1 170 H 1%°IMS\ -f-^oW ^1 o^iyi* ^Bj-t>-|- els. 

• o>>,al-e_S.A». $ 7 ] 7 ). -g-^-Ef^, o^e}-^, *<J. 41=!. 

°J 5M Hrf*!*^. ^.5-5-5.^ i JLJL oj^cfl Candida 

<4£«l Pseudomonas i-c- oi]^r| Hub i cola JSE^- Rhizomucor 

■S-'tf'Ss]- s4«M "d^ 121 bH**>£ 9"*H°M-& -S. eJaMW Rhizomucor miehei 
=14*1. -^*1 EP 305 216<>M ^1#^J e1^o1i+. 

U"--*"- ^ n'>n' -»-W><v.« oldo) -}?aJ.S> * o» r l 
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D91NVK,R,A,.V r L. # S # T; 

D256N,K,R,A,V,I,,S,T; 
r>226N,K,R,A,V,L,S,T; 

D61N,K,R,A,V,L,S,T; 

'Dll3N f K f R,A f V f L,S' f T;' 

E201Q,K,R,A,V,L,S,T; 

D243N,K,R,A,V,L,S,T. 

lanuginosa s|aW, -^*) H. lanuginosa ^ DSM 4106<H1 °J*S *>gs|^ e]sM|o)4 
(EP 258 084 o] ^oflofl^ ^ o] W ^ oH^>> 

olc ^. E87Q,K,R,A,N > T,S,L,V; 
^ D254N,K,R,A,Q,T,S,L,V; 

D242N,K,R,A,Q,T,S,L,V; 

E210Q,K,R,A,N,T,S,L,V; 

E56Q^,K,R,A,N,T,S,L,V; 

D96N,K,R,A,Q,T,S,L # V; 

D111N,K,R,A,Q,T,S,L,V; 

D62A,Q,N,T,S,K,R,L,V; 

E219A,Q,N,T,S,K,R,L,V; 

E234A,Q,N,T,S,K,R,L,V; 

E57A,Q,N,T / S / K,R,L / V 

E99A,Q,N,T,S,K,R,L,V; 

D27A,Q,N,T,S,K,R,L,V; *± 

E239A,Q,N,T,S,K,R,L,V. 

E87Q + D254N + D242N + E210Q; 
E87Q-+ D254N + E210Q; 
D96N -f E87Q -f D254N: 
R209A + E210A. 

T267K,R; 

S85K,R; 

T226K,R; 

N88K,R; 

N92K,R; 
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I255K.R; 

I202K,R 

L206K,R; 

L259K,R; 

V203K.R; s.^r 

L227K,R 

Humicola lanuginosa alaMI4 Rhizomucor mi ehei slsMlfe ^ 7 E v -g- B|a}^| ^-oj 

*-f-*J°lBHr 2o] 1+^3.4 (h. }anuginosa 5! Rh. B iehei 
slaWM 3*3 itoi yyy\ ^oia SB ^eU 2A 2 Bi°M -S-o^M, 

^» ^3 e|^oj ^-.^.g. 7)*z\s\ s_x\ <>]% 

tlAS n oj e|hM|-^ jE.o.i.^.o| ejaj.^ *J^, ^ 

ala^--?^ elaW i4°I^ c^oV«v -g-^oM 4^ ^.^ 

^5^-5.^ JL Bl^^ jls. cfltlcS Candida b|jM. ^ ofl*cf Pseudononas b!4 

^ ^ ° >0 ; ofi?^ Humicola it-e Rhizomucor -"?-e? ^5°^ 4- °»cf. 

- 9 


NZAS-0024435 


I255K,R; 

I202K,R 

L206K,R; 

L259K,R; 

V203K,R; 

L227K,R 

Huaicola lanuginosa 4*4* Rhizonucor aiehei bI«M£ *\$4 

:*?g*)-o| °J*8 ng-T- 2°I M-^^^tl- (H. lanuginosa 5l Rh- aiehei 

El4^ol *#el jL<go| qy\ A\k * B JXhU 2A $ BJ£oiM 3L<H*H. ^2-2-3- 

4^. c) oH^£ £ 7 H1 21*1 4- £4. 

-, E |*v rtfdo] jz.*^ ela^oi i^-H^ ^l^r|2l ^#ofl J2.4 °l-§- 

sl7i ^ 4=-*! el ^-g- oH;t£ $7)^ sMs.*, 

el bum "Ulsl 4^ ^-^oJM * 'si*ltf. ^-s^i-s.*- 2-3. 

i sUV^-e XS. ofl^c| Candida *1nM, ^5" Pseudomonas 

^ re^. -g-^o) ofl«c« Humicola i£\r Rhizomucor BisMLS. -Y-eJ "2^ e 4- 2.4. 
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<4t*-t|; J5L *7\o$a\ oj^-g Rhizomucor niehei <£*i. 


I204V,A,T,S,G; 
L208V,A,T,S,G; 
F213V,A,T,S,G; 
I254V,A,T,S,G. 

i E)af^7} ^7|oJ>H ^ir* Humicola lanuginosa alsWItJ"*, *W°J ^^ 0 ] a}***} 

I202V,A,T,S,G; 
L206V,A,T,S,G; 
F211V,A,T,S,G,I; 
I255V,A,T,S,G. 

S^sl -sp5*€- ^l^ofl ^tH?**- 7^*}^ 5J 0 j 4 

o| ^%<L5- JaaMSiL 2-8. 2-6 °H^<£ ^If- £<>] 

<*0*<4 i e]^7\ *7MM <H-i-*v Rhizomucor miehei slaWy*)!. 3*1^ 
82-113. 211-215. 235-243. 245-269 264-269. 

N264* + T265* + G266* + L267* + C268* + T269* + C22T; 
F213* + F215*; 

D238* + L239* + E240* + D243*; fE-c" 
S247* + F251* + T252*. 

i 
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SL bIsMt} <h^ Hunicola lanuginosa sM^lM, ^-|- 3*1^ ^ 

84-112. 209-213, 238-245, 247-254 S/b 264-269. 

L264* + 1265* + G266* + T267* + C268* + L269* + C22T; 

R209* + E210*; 

F211* + ¥213*; 

D242* + E239* + 1241; 

N247* + D254*. 

Jiel^-i^- oItv ^^voj (Vinkler- f-. Nature 343, 1990, PP . 771-774 * v i) $ 

Rhizomucor miehei el J^^fl (Brady Nature 343, 1990, pp. 767-770 £i) <>H ^*fi 

5ol ^-§-^4. ZLB)i* BjaJ-^ ^Afi^ h>^-^j^^ 5 ofojjtAV 

Ji4 iBl^fi-i- 4*»4. ZBl:^ -¥-7^0.5. *W 

^It^H ^a*V-c S^S^ *'1(H. lanuginosa bI^sJ V89 5 Rh. 
niehei elaMlsl V88)^- JMr^Hol o^«. ct^j. 
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tl»fi Sl*J *H5L 444 4-g- '4.)^ *.,|4 4$*>4>J£. ^ 

«*S«t jl 44*W **loM . Rhizomueor aiehei Bl^°j°j, *)%o) 

S114C + A90C; 
R86C + D61C; 
• S84C + D61C; 
N87C + D61C; 
Y60C + R78C; & ^ 
Y60C + N87C. 

i.BlHW7f **W4 Humicola lanuginosa ^4^4, *l£o] 

G61C + N88C; 
G61C + E87C; 
D62C + E87C; 
D62C + S85C; 
D62G + N88C; 
S116C + G91C. 

°r°l-t-£ 4»% v -°3*l «M<>1^ - 014 

°* ^-s-w Rhizoaucor miehei b]4^°^^. c]-§- 4»o) 
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I204V,A,T,S,G; 
L208V,A,T,S,G; 

F213V,A,T,S,G; 

I254V,A,T,S,G; 

L255V,A,T,S,G; 

L258V,A,T,S,G; 

L267V,A,T,S,G; 

F94L,T,K. 

o\v}±$ ^ 7v ol ^ 

I204T + L255T + L267T; ^ 
L208T + I254T + L258T. 

5L B]a}^7}- $7)o$a\ <>^*V Humicola lanuginosa el^M 0 ^. ^ ^j^ 0 j 


L93V,T,S,A,G; 
I90V,T,S,A,G; 
I86V,T,S,A,G; 
I202V,T,S,A,G; 
L206V,T,S,A,G; 
I255V,T, S , A, G ; 
L259V,T,S,A,G; 
F95L,T,K; 
- F211L, T, K. 

F95K; 

I86T; 

I90T; 

I255T; 

L259T; 

L206T; 

L206T + I255T + L259T 
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5oJ ^44<>i<>> #4. 

■rg°i B|gh^ 

o-3*Hr<* -i-^^iol-i- s.oj^ „ v ^ o) 3.0^4 ^Jsloj^. 

°>SL$ DNA 43-1- -fS.'.jsRr 2°« 4-1- , Hl^- o>jL 

^ ^vJSl ^-ol^ol i^o^ -t-^^oll- ^o. ? ]^ #«}o] 7 \£% 5olcJ. 

gfrW ° P >A^^ DMA 4t2\ •j.g.'j 

i elaf^S-f tti#*Rr DHA ^2) 3)4^-1- ^*Rf <H3 42. i^- 

"HJ-f-S. 4*H ^^ofl-H 4°<?^ tflM £1*8 ^-el^ 4. 514. 

Hl^l- ^H*Kr *f 4e] DHA uRNA-f- o)^-*fo^ 

H% DMA 31/ a^- cDMA sH^el-l. -?-^4<Ho> $4. 

25.JL4 SU ^ DHA £1 ^4o]^el, -g-^o] cDHA b±>\>l*\ 

e)S. 44*- -f-s-l- -f-^4^ oj.§-* 4. 2*4. 

£2. 4)2- 2-#ol°J 4* ^4 el 4^1^ 430. i% v^ 

^-BlJL^f^iEli Sl«7f 5 tf-g- ^^34 (stringency) 3 

44^- f i|. -f.*)4^ 4-a.jg 4. 014. 

^ -f-**Rr 4-g- ^-g- H±r DNA -f^l-SL 4^£) 

= ^ ^ tf 0 J*Rr2. ^ DNA 4°l-!i4^5. 4«M- ^-i- 

S 3. 4^- b]4^-§- 43* i#4^r ^*!^oj 
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*4r -f 4^1n-§- i*v^^ 3.43 bJ4*IN 2j# ^2) «.* a 

±if ^x^^-e DHA ^t-g- *HJ3 JL^^. <>fl2<A S.L. Beaucage 51 
H.H. Caruthers, Tetrahedron Letters 22, 1981, pp. 1859-1869»H M .2>lJE.©Mc).s. 

t% i-b Hatthes v, The EHBO J . 3, 1984, pp. 801-805oM 7)^^ «h)ol| 2)*H 

*)^.2.3., DNA 4<££ ^ 5! tf^., £S3 tf^ Si cDNA £tt £23 

^ 5 cDNA 4- SHrsJ, ^ JE^r cDNA ^*l-§- 

3*8 DMA ^^2) *8^4. 
DMA ^^-Sr 2.* oflrtcj] us 4.683,202 R.K. Saiki-f-. Science 239. 1988. pp. 

487-491 <4 ^3 5*1^ ^o]^o\ =EfoH# ^)~h-*H a}-#1>-§-(PCR) °8 

gl4^- °o V A^ HUM •f^'gol-fr^ (Site-directed mutagenesis) 

e|44- ^isj- DHA >M^o| ^3)sji « r <S-3£ ■f^'iH 
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■r-S-ofl (annealing) 

- *** -1-2- DNA ^£3-fc I (Klenow .2.3. . *«3*U T4 bItM* 

'HS «S| ^oj^oj 4^ jtej^vf. (Morinaga et al .) (1984. Biotechnology 2: 
646-639)o| «)*| 7|#s)si4. 1988*71* 26^ 1h?*> <^"g-f- (Estell et al.) 

21 4,760,025 of^oj *> o.s_^ c^-o, ^.^^o]f- 

tfjfci}^ Asi^j^eg^Ei^oj 5.0.0. ^j^^ 

*1«M- "f-^'fiol-i- S.<S*Rr 4* Nelson $ Lo ng , Anal- 

ytical Biochemistry 180. 1989, pp. 147-151<HH 'l^SM. 

Z-Z-t PCR iM-oM *L^o]v)s\ St^iS. DNA 4i.vo.5_ 

*) .£<>„» 3 ^*t-£ f-^^o|^ i*V«V pcR rt-ajoj 3.^ ^oj JE.-V*^ 
PCR-^ -J**.*. -S-el, #^^oll- £.**Kr DNA "e*H **tX^5L >2W±jL^ 

*M Si^r 4 3 S/4JE. £i). 

4- 333.2.3. 2.3.3.*], iL^olEl. BlJi^ esj 
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-3.<$M<i *<aa 4- &4. 

' H-^-i- m. -SIMM 44 *14^ jt^- -8-344 ^Stf 4 3 

(reading frame) SLS. ^^S-S. < 2^34. 

4- A<£Z tW*$¥2\ fi- %f>oH SSJLe](Villa-Kamaroff -f-. 1978, 

Proc. Natl. Acad. Sci. U.S.A. 75:3727-3731) $ tac 5.3.JZ.4 (DeBoer -f, 1983, Proc. 

Natl. Acad. Sci. U.S.A. 80:21-25) # *II244£- S£-4. 

at!" Scientific American, 1980, 242:74-9421 "A^t 4|-?2i -S-§- 

£ Sit*" o|-M -IMS*- 5*14. 
£ ^*Ho1| 4b} B.subtilis4 -f-^^ol^ DNA 1- -g- u J"*rr- I^eH £l*W 

ttM B. subtil is 434 4 4 124^42 

*)=L*i A^ s.q^qo\4 7Ba| 4-i-o)i oi-i- 4. oij, oi^ DNA 

'Me £^»fl SM- 4- Sl4. 42.^ >H^-e- £*! 

4^ *!••§-§- $3- AAA -S-44 -S^-fi 44 a^ol ^^4. 
-24<>8>H 45. "i^^<g" -f-o^ aIzl^- 4?|o| ^flt** ^l^^ ^-i- 

je.*v^s.^- 2)S.s)4. 
-£«£«34 ^i*^ ^ «^3*V uV.gofl^ rf^ote ^-^o]7V 

^-8f-*l5.4 ©!-§-*! 4. ^4^5. i-^oi 34«Mi A^t 

3*> ^3.4 ol-g-sj 7*°\ 4. oi^c-fl, o^cfj A . n iger . 

- i7 
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. A. nidulans SE.^ A. oryzae Aspergillus sp. it^A 

A2l°% A. oryzae 1- ©]-§-$ 5}o) oj^tj £P 238 023»IM ^^^N 

Aspergillus <HM elaMI 5.5_E.e^|- £,*J.f. ©v^ 

*re DHA 4<£ J=3_E.e^ Aspergillus © M 

4<^-b DNA ^^<y 4- Sfca «r D J 4*. -if-.2.©r£3M. -£3.e1|©M, b]^, 

=S.S.6ls] A. oryzae TAKA °r^^. Rhizonucor niehei oj^nheji 

S 1 ** tK^S-HA*. A. niger a- ©K'bM. A. niger a- ©rg^. 

A. niger -i-f-a.©^^, Rhizomucor miehei e)sM, A. oryzae iS.^«>W 2%: 

A. oryzae -M.*-^ i^ajols o) a^j^-I- -S-*}*kS. *r*\ 2©14. 

■s.*! ^ 4-f *Q?r A. oryzae -grl^sl ^gofl Ar-S-*W Br^tf 

aSJtel^ ^o] A. oryzae ©M 7 0 v £ ^%^-|- >4eft]M «*g-©| A. oryzae TAKA 
©r^sM .2L.S_S.eWcK TAKA ©rgeM i5_S.^°) ^<g-g- EP 238 023©M M-e)- 

old- 

^©l ^-^il- *S^*»*r^i4 ©l-g-^ ep 238 023©M 

- IS 
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^Mis. -¥-el b14^1 3*83 &«1-S- fl'«t- -d^-i- $.S:#*re- DMA 4^ 

Aspergillus sp. oJ-o^b}.^ ^ i-^oj-^^S- 
-Ti-^h Rhizoaucor niehei 44*5 S..S.«I©W-S- -Sr3*h S~ Humicola 

silSoM e)4^-i- ° D v i#*Rr Jfei 4- £4. 

■VMtMfc' A. oryzae TAKA «>geW. A. niger a- °>£bM, 

A. niger £- a- ^ D B '^ 2.^- A. niger ^^oj-^^f- *>i^-«r^ 

"H**^ ol^-s] Aspergillus 

4- 24. 

^A3-3- -¥-e| ^4=-*V b|sH £H^-g- t ?M3 IHM °1*H -(0 j, 

m|?M4 =U)*M| 4|^f 4- o| ^.g- «<g«-B| o*4°J £l*H - nfscl 

<>fl>H ^-el^. $ *£°J:.h.* 433 2)*8 -8451 

-o^-f i?, v t!:4. 

-^^■'Sofl 4-g- 44*1 ^Ai-i- i#4£- 24-|-<H! £««4. 
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«1- £3.^ ^ US 4.106,991 5 4,661,452 ( SL^- Novo Industri 

A/S ) °| *fl3^ 4- £U <m*\2-3. " STMH-M . f-*!*! - "S-SH 4*1 

1 4- ^at-f-g- 42*3 "^o? .s^.'g'S^-i- 

jLt^ 3.4— EP 238 216°1M •fr'SH A^% 4 

^*|| ^^hf-g- A^SHS* 0.02-200ng *\<$*A 4- 

23 €4. ^^^5] 4|*;«§ i^-f^- -sM-^-S-S. ^-St^^fl- i#*V^-f), 

(AOS), ^a-i-ofl^l^2llolS(AE0S), ° a v ^.-|-o(l^-^2lolS(AE0), <k v ^^2ll°IS.(AS), 
#Bl^eli^(APG) 5 3**1 -3^3 °1 4. 

AHA i^l-g- S^^M 3-*13 ^^H-Sr, <424 **WI. 

-^•gsl 41 =8** i^l-S- «H-a oflt!^ 2.^ "AAS-M A^ 

- 20 
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■£»£1s\ a%*X] -g.«8o] pH ^. 7 - 12 oU 3^ofl-^ 7.0-I0.5<y 

3 S'l-f-S. 4- 214. 

Aspergillus oryzae<>M Hunicola. lanuginosa sM-*? 3? Rhizomucor miehei sl^MIs] 
IK? 

Hunicola lanuginosa alnMI ?) Rhizomucor niehei el^sj -f-.S.^-S- *M EP 305, 
216 2 EP 238.023°M ')#3SJ4. 

•I S*> Aspergillus oryzae<>M2] -f- sl^s] 5 

24. ^f- 1^ 1-^=1=^- P 960 (H. lanuginosa el 4*1 -§•>£) 

5 p787 (R. niehe i bI^HI -8-^4-1- 0)3}-^. °*>3slSi4. 

^^■1- *|s]4^ P 787 5 P 9S04 

■2*°'-° *r']2l fHiS. ft <;*B5i4: p960f: Hrul 1? BanHI ^$±ii -g-*8*j-£4. 
«l -t-^ 4°]°A Nhel ?**°] Klenow ^^X4ii -f^ols. P BR322S. 

43 BaoHI/Nhel S^-l- #S.^*V<H, ^°1*V BaaHI $ Nhel 4^1- 3E*>*rc- f-^ 
D )-5- pAOI (*? 55L) -I- ^424. 

o| -s-o]£ ^Volofl P 980 $ p787S. 43 BamHI/Xbal -f5.^«VH »-M 

- 21 
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\ tz \ 

^WftD* IH^a PJK -§-096ja :^KJ»8i -S"^^ l^k** ~« 

'-fcH*f>-§- -M)96 d £ £9A<1 X^l 5 ^ ^ 





fr£ "3" 


/ 


/ 


a. o, 
o 


a s 


II 
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pAHL (*l 6i) $ pARML (* 7i) ^ 


£ "o^-cr Zoller & Smth. DMA, Vol. 3, Ho. 6, 479-488 (1984)°M 7]<g& ^jz^ 

°1 u o V U-g- *Mo|4£. J^sU MM 7l^s]5>4. 

#^"1-^5. -fej £s)5H Si^ -s|aM %*z}7} ^«°] H13 

ol DNA-^-g- %*§2\ DNA sl4^ 4^oJ -g^o] ^"g^oj S.°JsJ -§-<*i 

^oll- i«-*>4. ^*§s)°lM JELaJ-oH^ Kleno* f^jLri-|- *f-f-*M 

E. coli <HM «^^%s)5J-|- b| *JeJ5. o]^^7l- ^^-i- ^ o|^- ^ 

DNA 5. 1 5oH ol5» £ h.^ ^sgoj ^.sjsjji -f^nlH ^ofl jfl- ^vo. 

% 4- Si*}. 

°l-§-3 l^-Sr Nelson & Long, Analytical Biochenistry, 180. 147-151 (1989) 

« DNA-^^M- ol-f-^o^ ^ojsj ^^.-|-^o]# i*v^ PGR ( 

) 3-£*8 "S^t 

POM?* 4e1 £»>*Rr DNA ^-g- ^AiJL *&>**2.5.4 

4- 23 = ^ ^S- £ojf 4- 214. 

ol u o Vt d-S- 3<>«>H ^slSicJ. 4 3i * ^ 4JL<H ]^ 0 j ^ 
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^ ^o|oj «.^o| -f-^oll- -g-»>*Kr DNA 23*1 s)*M 

• H4<»fl 1: Hmicola lanuginosa el^°j D96L ■a^-j- Ihg*^ f- Bf^m t-S-^l ^ 

p960^t BanHI/Xbal S'S'JH Hunicola lanuginosa eM*|2j 

•aWfl* i#tK ( bJsMsJ DNA $ oH^4 4<a-S- tf-?-*! 4^3)^ IDHo.l 

BanHI/Xbal ^^-g- ^o] -g-elsl^c}.: -J-^^^o] ca. ^£3.^ BanHI 

?J XbaU* "B 0 ,?*)-^. i^l-S- 4^* 2^: 5 ug f-E^u]jL, BamHI 10-8-M.S.. 

Xbal 10 3-^2., IOOoH NaCl. 50mH Tris-HCI, P H 7.5, IObH HgCl 2 5 50ul 4=M lnH 
DTT. -S-i-g- 242 51^. 

t IX ol-^s.^ -g-eHsija, ^a*te ^-El^si^. 

H13nplS^2l 

BaoHI 51 Xbal^-S. S*INSii+. -S-^ 4£ -a^f- £tf#oM 

-. *NbU.»M -f-B|o|. 3tfA|gc* : «■! 0.2ug. ^ 0.02«g. 50iM Tris- 
HCI. pH7.4. IObH HgCl 2 . 10iM DTT 3l laH ATP. *a) 20«1. 16^. 342. 
°1 ^"S-f- 5« 11- E. coli ^ JH101 ^ofl «3«£4£ch 
■$6^3] *=12) 333*45. ^el ^-e]^ »lf- >K H13-DNA #3 
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£°J- 'WSS) DNA (^) 21 
<M°M 7)^«v *=g3 2*1.5. -^-6) SS DNAf- ^(Messing) «1 Gene, 19, 269-276 
(1982) °M ^l^«v -v^oj 4^ ^-sl^^cV. 

5 ' -TTTCTTTCAACAAGAAGTTAAGA-3 ' -§■ -f <d^<>l -rl^WH-b 70nH Tris- 
HCl, P H 7.0. IObM HgCla. 5nH DTT, lmM ATP, lOOpmol 1-BlJDL-if-f ali^E. $ 3.6 
-S-vj^sl T4 -f slTf#^-2-El^ ?\AA% 30 tf l "M-^-^f-oM 5' 
°v!£aM$i4. 37"C<»M 30£ -f-tf ^sJSi4. 

=3l-oHsl H^^-S- 0.5pmol 5pmol a.3VoH, 20mH Tris-HCl, pH 7.5, 
lOmH HgCl 2 . 50nM HaCl 5 lmM DTT-§- 3L^tyt I0u\ 10^ 

0.3mH dATP, 0.3nH dCTP. 0.3nH dGTP, 0.3mH TTP, lmH ATP, 20bM Tris-HCl, P H 7.5, 
10mM HgCla. lOmM DTT. M-M-S-Sl T4 DNA *\AA t 2.5 -S-^«2l Klenov f^JLdfc. 
3 cJ-§- 16t»M 1642 f-tf 4^£4. 
JH101 si 

*'l ^-f-^^l-i- i^l^-l- °l-§-*M CaCla- *M£ E. coli JM101 >»Bi^ofl 
4* SH-fS. «lJ^»^7)i 2 x YT f-eUoJs.^ 2 x YT -f-(top) 

( 2 x YT = 5.^-=- I6g/1, ia^ff 10g/l, HaCl 5g/l. 2 x YT = 2 x YT 
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oil 0.4% *}7\3^% Witt. 2 X H #eijo|^ = 2 x YT oil 

2X *f**2 ***** ). **«|k* ^ ^ov a(| o> 

4** . **fr Tft** ^(Plaque-lift hybridization) 

2<+: #4^- fi-i- ^ -fsWsoJ M-SS^-f^ 344. ^ ^^7). 

3MI - 4-§- 44* *Mo) **f*«l 1>5H NaC1> 0>5H Ha0 „ 

305:. 1.5H HaCl, 0.5H Tris-HCl. P H 8.0*9 1-g- 0.0)3. o|^o| 4-§.# 2 
x SSC (0.3HNaCl. 0.03H a)2.s.W*&). 44* 3HH *M*ol*.|4 ^a^U 

^ 5 ' -TTTCTTTCAACAAGAAGTTAAGA-3 ' -§- 2tt -fd^o] -S-S-xLaH"!-!- 70m H Tris- 

HCI. P H 7.5. lOnM HgCl 2 . 5nM DTT. lOpmol *BU-*f#^.2.s|.S. > 20pmol 7-32p-ATP 

3! 3.5 -S-qs^ T4 l-^-feiiHl^ ^l^MH- i*v^ 30 W l 5'- £<3-ofl 
tt <Mf^ I'Mg^. -£tf-i~§- 30£2 37t»fl^ "H^sit}. 
. ^ «+■§- loot: oil ^ 53- £ «8°oM^. 

*^>- 65X30)1^ f-tf 6 x SSC, 0.2X ^im^ D J. 0.2% »1* 

(Ficoll). 0.2% *BWtf*l*a|*. 0.2% *tf5Lc-J^. a . i .( SDS) $ 5o wg/|nI 

DNA *M ^}( gfj )^^4|.A|gcf. 
~ ■** -^-^r ***Rr ****** ^3.* 15nH 

-S-^ai- ^ofl ?s|* 2 x SSC. 0.1% SDS <>M ^ 15£«| 3* ^«*WSU 

^-g- *<W4 zlb^ o}^ 50"C4M 4! 3 2 4: cM 
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H13-^l DNA SJ 

*S- ^b|»J^ -^§-§- E. coli ^ JM101 2j ' D >-<gofl ^-§-^£4. 

c$>* 10 s 4*1 5 5 ^qoj JM1 oi -f. a*V4^ »I<8-i-i- 371C01M 5ml s\ 2 X YT 

»S4<>M 5 4# -ftf 4*434. 

3. <>lf-7>^2| «^'DHA* -, g*ii *e| Birnboim & Dbly. Kucleic Acids Res., 

2, 1513 Qfl7g)o| 7|^g -►•go)) 44 ^^4544. 

-5M°M *sl« DNA (c))ff 5wg)-§- lOOmM HaCl, 50nM Tris-HGl. P H 7.5, 

lOmM MgCla ?! lOmM DTT 60ul °1M 242 ■££ 371C©M BamHI 5 

xbai *k v i<>«-vi.ha -s-*ms4. 

DNA <S'4-§"& ©WA^j<g-»M -g-al^ja ^5. .*■«.§. *;«142i4. 

Aspergillus ff^ "S^ pAOl W 55.) 4-2) 
^-Bltv ;4|*V e^-l- «M2l ^--f-S^ofl^ ^•VjLi BamHI °A NheL2.iL *«|« 

Aspergillus «!?e} pAOIHI 20yl Si S'S 0.2yg, «!?4 

0.02//g, 50mM Tris-HCl. pH 7.4. lOmM HgCla. lOmM DTT, lmH ATP. 

°1 "vM-^-f 5//1 -i E. coli ^ HC10814 ol-g-^S^-c-S, ^^14 

o) s.^ D |=.^ P AHLD96Lol4 -g-gslSU 3.^(codon) -§- *sMjl£- pAHL4 

-1-^44. 
PAHLD96L2) 4<Mf^: 
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#^ol-# ^»]~MM ^(SangerH 

4j-M°fl 2: Huaicola bI^o} f-Bj-^oJ^oj ^ 


PAHLD96N 

pAHLDlllN 

PAHLE87Q 

PAHLR2 0 9 A/ E2 1 OA 

pAHIiE87A 

PAHLE56A 

PAHLE56Q 

pAHLDlllL 

PAHLE210A 

PAHLE210Q 

PAHLR209A 


5 » -TCTTTCAAGTTGAAGTTAAGA-3 • 
5 1 -GTGAAGCCGTTATGTCCCCTG-3 ' 
5 • - CG ATCC AGTTTTGTATGG AACG A— 3 
5 ' -GCTGTAACCGAAAGCAGCCGGCGGGAGTCT-3 ' 
^5 1 -CG ATCC AGTTAGCTATGG AACG - 3 ' 
5 1 -CTCCAGAGTCAGCAAACGAGTA- 3 1 
5 ' -CCAGAGTCTTGAAACGAGTAG - 3 1 
5 1 -AAGTGAAGCCCAAATGTCCCCTG— 3 • 
5 1 -TGTAACCGAAAGCGCGCGGCGG-3 • 
5 1 -TAACCGAATTGGCGCGGCGGG-3 1 
5 1 -AACCGAATTCAGCCGGCGGGAGT-3 1 


3: Humicola lanuginosa a]aM3| Q254H ^*I|-§- ^ s^^u]^ ^-^ 


i**s\ pat *7|sl'50tfl«W*fo|^ ***** sphlo.5. 

434: 50mH HaCl. 10aM Tris-HCI. P H 7.9, 10mH HgCl 2 , UK *|b|ah Hol* t 

^^^-i- «J*ffri$rKi; P H7.5i s. ^ ^£ 96% ofll^ 
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3-?H PGR ■t'd'dol-S-'g-: 

#^^of »^ 0 J.»f (= A ): 

5 • -GTGCGCAGGGATGTTCGGAATGTTAGG— 3 • 

PCR'gaJ i (=B): 

5 ' -GGTCATCCAGTCACTGAGACCCTCTACCTATTAAATCGGC-3 ' 

PCR gaj 2 (=C): 5 ' -CCATGGCTTTCACGGTGTCT-3 ' 
PCR *e-f. (=D): 5 ' -GGTCATCCAGTCACTGAGAC— 3 ' 

lOnM Tris-HCl, P H 8.3. 50mM KCl.. 1.5mM HgCl 2 . 0.001X =§^1'. 0.2mH dATP, 0.2nM 
dCTP, 0.2mH dCTP. 0.2nM TTP, 2.5 -S-MiM Taq ^±^: 

1°I-M£-. 3*8 100«1 tf**thS-©| IOOpboI =s)-oH A. lOOpmol *sWH B 31 

95r*M 25". 37^4 25- ?1 72TJoM 3£°-!L 154°|-f-i- 

PCR fl^S] o^i^^oM ^*}*|.£4. ZL c^f. *^ 27} 4.3 

51 - t+ - 100«1 0.6pdio1.^ 1 43* 5] lfmol 

^-#*lsU. 95*C<HM 5^-. 37t?<>M 25- % 72*C°IM 105- 

2 lOOpmol S^oH C 5? lOOpmol J£^°H D'V ^sjojji (tvtv 

lul) 95T>*a| 2£, 37t>M 25- 51 72^C<»1I^ 35-^-5. ^s]^ 20 *M-fol 
*lSM. o] -f-^o] -s-^^ofl^ rt-^fl 3-1- ^514. 
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^ 32] ^f-g- °M5.^<>M £e]*H 20 w l H 2 0 °fl 4^1 
^ 3-1- i^-i-i- 2tt 50yl ^S] BspHIlS. £*B*1£4: 

lOOmM KaCl. 50nH Tris-HCl. P H 7.9. lOmH HgCl 2 , lmM DTT 5 10 J=sl BspHII . 

oMs^^oJ^ 264b P BspM IH ^^-g- -5-Bl^5i4. 
»?El pAHLJ+Sj =g£: 

P AHL# 1M°M 44\! BspMIIiL 

°1 -g^HM' -£e}s1 -f^ol^ g-^-l- £. coli 1- ^*»*Rr 

^oj^ ^«sls«4. ^^o|jcs- pAHLD254N oleU •tlH&z 

°12-£- pAHL-4 ^44. 

IM08 4= Humicola gl^^ 4-g- ^-j- #b^pI,s°] ^ 

pAHLD2 54 K 5 • -GTGCGCAGGGATCTTCGGAATGTT-3 ■ 

pAHLD254R 5 ' -GTGCGCAGGGATTCTCGGAATGTT-3 ' 

pAHLD242N 5 1 -GCCGCCGGTGGCGTTGATGCCTTCTAT-3 * 

PAHLD242N/D254N 5 ' GTGCGCAGGGATGTTCGGAATGTTAGGCTGGTTATTGC 

CGCCGGTGGCGTTGATGCCTTCTAT-3 ' 
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PAHLE87R 5 » -CCCGATCCAGTTTCTTATCGATCGAGAGCCGCGG-3 » 

PAHLE8 7K 5 » — CGATCCAGTTCTTTATCGATCGAGAGCCACGG— 3 ' 

5: <>1-§-^ -§-<d^olA8o| ^W-ofl s\«± a|aHl ^ 

^^SM. «flt!^ pAHLE87K/D254K-e P AHLE87KS. 4^ BamHI/BstXI 

^-%r femHI 5? BstXI il -g-sisl P AHLD254K o) ^-f- 

PAHLE87K/D254K 

pAHLE87Q/D254N/D242N/E210Q 

PAHLE87Q/D242N/E210Q 

pAHLR2 09X/E2 10A/D9 6L 

pAHLR209A/E210Q/E56Q 

pAHI£210Q/D242N/D254N 

pAHLE8 7Q/E2 10Q/D24 2N 

6: Hunicola lanuginosa sl^sl AL264- >L269 *d*5-i- -f s^o] j=oj 

^gsl #4-o]- pAHL-S- *Wsl 50yl ">**tf*oM S phl°-S. -i!^ 

50mM HaCI. IObM Tris-HCl. P H 7.9, IOidM HgCl 2 . InM c}e] «LS.eJo)i Ug 
^^- ol - * Sphl. ^HtM-^- 37-c°M 24 £ WW*. 

•"SM-M-g* afe (Tris-HCl. P H 7.5 5. ^=>) 5. 2-¥-a) utv 

— 51 =^ 22^fl DHA -f- 50^1 Ha-OH o^i^-g- 
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3-e<4 PCR -f ^'fiol^.'f : 

X 4S.«M 3.<*x]£ 3-£*S -fd^ol v078»l »^oHoj 0 j^_ 

•i-^^o! ^ iBj-oH (=A): 

5 ' -CAGGCGCGCCGGCCACCCGAAGTACCATAG-3 ■ 

PCR 1 (=B) : 

5 ' -GGTCATCCAGTCACTGAGACGCTCTACCTATTAAATCGGC-3' 1 

PCR 2 (=C) : 5 * -CCATGGCTTTCACGGTGTCT-3 ' 

PCR «-§- (=D) : 5 • -GGTCATCCAGTCACTGAGAC-3 


^ 1 5 ^ 2 -& sJ^MSH -S-Ji^ol^. 

if- 4^121 €^-§-°-?ofl>*) ^«gslSM: 10nM Tris-HCl. P H 8.3. 50nH 

KC1. 1.5mH. HgCI 2 , 0.001* 0.2mH dATP. 0.2nM dCTP. 0.2mM dGTP, 0.2mH TIP, 

2.5 ^S. Taq f^JLrfc. 

H^H-c- lOOpmol «.3jolo1 A, lOOpmol isl-oH B 2 Ifnol f-B}->iolS.-[ 

3-S--5.5. ^sl-b 15^°l#ol ^« si sic*. 
PCR. ^J^-fsl ^-i-b ^sjojc). cf-g- ^ 2^ 

*)Si4. 0.6 P mol $ lfmol £-b^"1.E^V oj^ofl <*~-*V 

£^-§-°-! ^?^8 lOOyl »|o| iS-slsti 95t:<>M 5£, 37*C<>M 2-5- 5 .72*0 °M .103- 
-2-3. ^s]£- 1 *W-f°l ^«sls»4. 

^ 2 ^-f-^^oa lOOpmol H^»H C S IOOpboI -2.4<>H D^f 27>s)Siji (*v*v 
lul) 95t«M 2-5- , 37XHM 2-5- ?! 72*C<>IM 3ril 204olf-o] 
^*'5JS14. o) °l '-S-lN^oM 2^ 3-1- -?-^«c}. 
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2* .33 "i^^-E- 0^5.^5. J?. el ^Blsl-JjT 20 ul H 2 0 ofl cM ^-514. 

^ 4^" 5^ ^ "-a] 5o„i ofl^ Bgl II 31 

BstXI lOOmH NaCI. 50nM Tris-HCl. P H 7.9, lOnH MgCI 2 , lmM 

DTT, 10 Bgl II ?) 10 BstXI. »l|%>-e- 37*008^2^1^ -f-tf 

3SM. 200bp Bglll/BstXI e^o] o^s^^M 

pAHL-t 4e*va a^*^ Bgl II ?! BstXI-2-5. *<*A%3- 

^nl-iMM ^*<5*lSJ4. f-^o]^ P AHLAL264->L269^i ^ 

H^M 7: Humicola el^al cf-g- >g^f. ^v^^ ■fa^ol.s.o) ^ 

£*M?1-Jr«* ^jt^V 0 |-f-sl *-f- ^s^rt 7 ]^sj 5^ s. 

•S^ofl f^oliL o|-§. § =a)-oH^ sV^ofl w*«gsW 514. 

pAHLAN247->D254 5 • -TAGGTGCGCAGGGATCGGAATGTTAG 

GCTGGTTGCCGCCGGTGGCATC-3 1 

PAHLE239* + 1241* + D242* 5 • -ATTGCCGCCGGTGGCGCCTATCTTCA 

CGATATC— 3 ' 
- 32 
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Avr n $ Hlu I 431- a£*KSL-£- 

Avr n 43-^ S'MtfSl G681-I- oH^<t! 2.S. tf*H3l*h 
Mlul 43-c- C759f- G S. JZ^U A7621- T 5. t v -f^5i4. 

f^-l-S.^ pAHL7'o|^jl « "2 si pAHLBj- bT«M*' ^4}-*^. 

Avr D- 5! Mlul- 43 A°W *M2l tf^ls-s. SM*" -g-ojslsi^ (33 

^o|^ -§-o|*j-73 iaB)^7| 3*8 Leu-a.^-1- Val-a.-=-°-5. 
Seal- 43# ^*V5icV): 

*•** . x 

Avr 1 1 CTAGGGTTCCGCCGCGCGAATTCGGTTACAGCCATTCT 
CCAAGGCGGCGCGCTTAAGCCAATGTCGGTAAGA 
ArgValProProArgGluPheGlyTyrSerHisSer - 
205 210 216 

* 

AGCCCAGAATACTGGATCAAATCTGGAACCCTTGTCCCCGTCA Mlul 
TCGGGTCTTATGACCTAGTTTAGACCTTGGGAACAGGGGCAGTGCGC 
SerProGluTyrTrpIleLysSerGlyThrLeuValProValThrArg 
217 220 225 230 

^^°J pAHLL206V 'S'gslsiji, <aj\g ^|s1^i^ pAHL 

£a}<4 8°M ?MJ= -f-'SlH -S-£°9 3*8 f-^^ol*8^- 

^ 7 ]o(i itgsM -f^^oi^- s.<»J«l-7l 3*11 «*W ol-a. 

- 33 


NZAS-0024461 


PAHLL206A 
PAHLF211V 
PAHLF211A 
pAHLDR209/E210 

el h% in 

iMH 10: Humicola lanuginosa b]^s\ D62C * E87C ■jfcife- f-ateml-E.*! 

f-5^|=. pAHLSl 

fl^s} f-B^l-S. PAHL-I- *^2l 50 ul <S"|-°M ^J-fc SphI-2.5. <H V # 

50nM KaCl, IObH Tris-HCl. pH 7.9, lOnM MgCl 2 . InM ^BU-S-eJo)-!-. \ u% 
f-B^»l=. 5 2*^^£l Sphl. -g-ail-c- 37"C°M 242 -f-tf ^sl^. 
u vH-££-t-t- WTris-HCl, P H 7.5 5. 3. 2**)?%2\ ^-5- 

€-3^1 ?1 22^4) DHA •§■ 50al H 2 0 ofl 

PCR -l-^'dol-S-^: 

*8 4S.°i*\ Jto}*} 3}*^, 3-<=»^ -fd^ol-S-^-e- MMs] BE+olH2j S*V*Vcf: 

(=A) : 5 1 -ATTCCCGATCCAGTTACATATGGAACGAGAGCCACGGAAGCTTAGGACG 
ATCAATTTGTTCGTGTTGTCGAGAGCAAGGAAGCCGGTGACACAGCCCACTC 
CAGAGTC-3 ' 

PCR 1 (=B) : 5 ' -GGTCATCCAGTCACTGAGACCCTCTACCTATTAAA- 

TCGGC-3 ' 

PCR 2 (=C) : 5 ' -CCATGGCTTTCACGGTGTCT-3 1 

PCR (=D) : 5 * -GGTCATCCAGTCACTGAGAC— 3 ' 
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#*1#e|s] #<d^ol (Silent mutation) 1- S.<g*W -4*M 443 Hindlfl- 

^-31- 2-i-<H£4. 

3^ S-^- *W<>1 £4= lOmM Tris-HCI, P H 8.3. 50nH 

KC1, 1.5bH MgCla. 0.001X 0.2nM dATP, 0.2bH dCTP. 0.2mH dCTP. Q.2mM TIP, 

2.5 -S-MSSl Taq ^^JLri. 

£^ ^ 100 yl IOOpboI i4°H A. lOOpmol 5.ef°H B 51 

lfmol ^4 V ^^ f-^nls-i- 95t;o|^ 23-. 37tr*M 2£ S 72"C«>J^ 

3£°-3. 15 *W#* ^*<S*V£4. 

PCR ^^-fs) ^-0- o^s^^^-oi^ ^*J*V£t}. 3- 4-5- 2*t24 ^r*l 

3S4. <^«V £^-S-<* 100//1 oil 0.6pbo1 ^ 1 *<*t- S lfmol 

f-4^°l-^4 3L$s\%3i 95*CoJ^ 5*. 3713 '►IN 23- 5 72*CoJ^ io£ 
£-3. 1 aVo|#o] ^«sjsi4. 

2 ^-l-^^-f^ lOOpmol 2S.4»H C 3! lOOpmol J=4°H D4 D^MSi^ ( 7 -K v 
lul) 95t;ofl>H 2*. 37t:<>8^ 2-£ $ 72t:°M 3^iS. 20aW#<>1 
^3*124. °1 i** •§-**£<>) 4rg*Hg<>M 3* 9^424. 

<>V4.S^°M M 33 -S^f-f- 3-b14<*1 20wl H 2 0 o| cM ^.ojcj.. 
— 4-1- 2^- 50/il ^d^jLi BamHI 3? BstXI 

2-3. -g-*M&4: lOOnH HaCl, 50bM Tris-HCI, pH 7.9, lOaM HgCl 2 , lmH DTT, 

104M-S-3 BamHI 3? 10-S-4-S-3 BstXI. -d-f^ 2*12 -f-£ 37"C°1>M 4-*o Q *1£4. 

ol43^oM 733bp BamHI/BstXI -^14£4. 

H^l^ PAHL43 p i^- 

- 35 


NZAS-0024463 


IK! -f^nlS PAHL-I- *>M v+^va a2*MM BaaHI % BstXU-i 
°1 #*M<M -f^olsi e^t- S.tM^U E. coli ^*i»*Kr 

^ s ^ D l-oH^ 4*o*-sl£4. P AHLD62C/E87C^ 'g'gsltlaL 

^^lofl 11: Humicola b!^3] -fs^l =-2l 

PAHLG61C/E87C 5 * -AAGATTCCCGATCCAACACTCTATGGAACGAGAGCCAGGGAAG- 
CTTAGGACGATCAATTTGTTCGTGTTGTCGAGAGCAAGGAAGCCGG- 
TGACATCACACACTCCAGAGTCTTC - 3 ' 

PAHLI255T/L259T 5 ' -TAACCCGAAGTACCAAGTGTGCGCAGGAGTATCCGGA 

ATGTTAG-3 ' 

12: oj-S-lH S|«> a[4>Hl ^ifefl L206V S\ 

-JM* 3*m Tt** -MJ-i- o)-f.*H -f^n|c pAHL-?2) ii«jM<go] -s-o|*v 
Avr II ^ Hlul i^S.s. <*3sl£ch 

Aw II 5L^^<g°J C681-I- oj-c-Hi-Mo.^ > &*M?|.°S.<i'| ?M-oi*>ch 

Hlul C759* CI 5? A7621- II »?sMM4 £-S-<Hg*K 
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-§3^nli~ P AHL7 o)B\m «<*s\%z. pAHL^ ^-g- e1bM1-§- tfiafSi*. 
Avr II- H Hlul- 4o\o$ «J-7)2j ^isJ ei^^j. tfojsjjjcj. (.a^u 

JZ Seal- ^1- ^^-): 
*** 

CTAGGGTTCCGCCGCGCGAATTCGGTTACAGCCATTCT 
CCAAGGCGGCGCGCTTAAGCCAATGTCGGTAAGA 
ArgValProProArgGluPheGlyTyrSerHisSer - 
205 210 216 

AGCCCAGAATACTGGATCAAATCTGGAACCCTTGTCCCCGTCA 
TCGGGTCTTATGACCTAGTTTAGACCTTGGGAACAGGGGCAGTGCGC 
SerProGluTyrTrpIleLysSerGlyThrLeuValProValThrArg 
217 220 ^225 230 

sj^oj f^o^ pAHLL206V ^sISU. <*7\* pAH L 

4M* 3»M 7l#sJ -f «!^o| sj*g ^s. io^^o]^^ ^ 7]oi 

pAHLL206T 
pAHLL206S 
pAHIX206A 
pAHLL206G 
pAHLF2 1 1L> 
. pAHLF211T 
pAHLF2 11K 
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ofl^cfl pAHLG61C ♦ E87C P AHLD82C + E87C ( -f- -f <£*o\ a\oM ^^oj Hindin 
•^l 5L»J*v 4-§-2 5.^oH )<>M HindDI e*M- o| 

e^-l- Hindffl (2.tL> -f^ol^ 5L°Js>) 5. -g-*|*! P AHLG61C ♦ N88C ^ 

PAHLD61C * E87C 
PAHLL206S ♦ I255T ♦ L259T 
15 

Aspergillus oryzaeSl ^H^g (^^^t! tfti) 

100ml 2) YPD (Sherman -f-, Methods in Yeast Genetics, Cold Spring Harbor Laboratory, 
1981) ■§• A. oryzae £l 2.z\5. ^f^SSU 244£ f-£ a#*rS4 "ItfSrgth 

°l2l-t5.i5: (miracloth) •§• -2-4*11- 0.6H MgSCU 200h1S. 43 

*V&4. 1.2H HgS0 4 . lOmM NaH 2 P0 4 . pH = 5.8 15ml 4^ 

424. **** ^-§-0)14 U34SU Novozym* 234, "1*1 (batch) 1687-§- 

120ng A#*r^ °-! 1ml ■§-. 3^*rSl4. 

5t ^oJ 1ml 4 12mg/ml BSA (4^2.4 4°J H25)l- . 24^ja, 4-2] 
#4iii4 ^"1=3 *M4 M« -3f-°fl4 -Srtf-SjL JL<y*IW4 37*C°II4 1.5-2.5 
42 -f-tf sf*»^a st>*}^>H "A°o v **£ch 

«*«H- "14-1-5.^:1- <H4*V^. o^-tl- I? 4*S£.s.£. #7|ji o.6M 

**L*\%, lOOmH Tris-HCl, P H 7.0 -§- 5ml ?^ ^£4. 
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^-S-sl-^ lOOOg *iM 15-S-. ^*Ss\%3L MgS0 4 ^5. ^ 2.5JL^~*L^ 

^3*^4. iiJSL-fe^JI *»^°-?<>« 2-¥-=| ->s.oj STC (1.2M lOmM 

Tris-HCl, pH 7.5. lOmH CaCla) 1" o[ -£^-I~§- 1000s °fl^1 5-g-# *g 

■S.i.S.-f sj-rts. g** 3ui sj srC «J ^^^1?U ^fl^Sj- 
4 £4. °12<>] "iNS-sJSich «Xi-fJ+>:S.l- 0.2-lnl 2j 

STC o|- ^sMS**. 

lOOtfl 21 2.S.S.^±* *i*H?-§- STClOul v|sl 5-25 yg 21 P 3SR2 (Hynes-f-. 
Hoi. and Cel. Biol., Vol. 3. Ho. 8, 1430-1439. Aug-1983 °1M f-ej-^n) 
-S-^-e A. nidulans ands -8-3*» 4 -Stf*)-^. 

-^-f-i- 25-g- -f-tf U 0 V *14SM. 0.2ml2l 60% PEG 4000 (BDH 29576). 

10nH CaCla l! lOmH Tris-HCl. P H = 7.51- 9'r*l02. (^ti) ajf^ 

^-3- 0.85nl2l frWjL ^si\QA ^^4. 

*!-2-oM 253-2 2,500gofl4 15^-tv ^Ai-s-ejite 1.2M 

^"d o|" *J 7 Wd ^fofl. 1.0H 4-3.5.^. P H 7.0. ^A^o.^ lOmH oMa<>}°|5 $ 
•!?ZiehS-= ^^-l- 3*8 20aH CsCl-i- ±1^ »M -fNoljaol 

^5.^4 (Cove, Biochen. Biophys. Acta 113 (1966) 51-56). 
371C°M 4-7 fltf »B *5f ^ i^f- *<H4 >§-?4<>B 3«M»U 

i^-i- ^21^ <g**!»*UL,H 
4M«I 16 

A. oryzae <HM slaf^J ^.sj D96L2) 
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pAHL096L-g- -g*M 15°M 5*1?! A. niduians 2l aadS -S-^H- 

P3SR2 5. %SL5_^ A. oryzae IFO 4177 <$°.5L 3 2*1 £4. 

c|s. ^^sJ 2.5JL^+*7} pAHLD96L 3? p3SR2 -f^s) *M 

324. 3^2 YPD "I'M*! * »8<5?«f' 16 ( -S-^sl 

^42) ^ 3]bM o].f.*H -S^gc}-. 

3 <3?*M §^ 4%»*H 401 ftf 200ml 21 

FG4 (35! (soy aeal). 3% gS^JL*!, l% *J-£, 4M NaOH 5. P H-|- 7.0 

°Ht- V ^3*H4 Bl^-f lnl <* n 500e|^ S^-f- 44li4. 

i5<hm 7\&% «yi^ti tfn* 01^.^,4^. 4^30.3. 
17 

ej^sj 7]^ ol-Bfalo} jjJff- o].§.*H i^M^ e e)Jf elejo] s. 
(MERCK) 1- oB'g'd^IH^ ^is|2i4. 

^"^(Lll/ag) 1 1 dMs** *K>£-§- iM^l^d o 0 >°.S.^ 3£l 

1- - *o>*-f-§- ^-?2J pHI- 75. 
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2l»*JL 963! oJl^# -S-^-al^ =8*^0.3. *}^*Vc}.. 

£#l-t- ^^ioj^ 305- W*3L W±*M5L 434. 

^ 2: - 3.S.d]-s_2.e83i|. •-?■§■ 444-2. 50bH Tris- oMs^ 

£^*9(pH 7)£.S. DEAE- s»iS-f-S.^-(Pharnacia TO) flS.** 3-£24. 

^^•i- 280nm °fl>|2l 0.05 OD -S-4 4 o||44 ^-g- ^^f-oio.^ 

4)324. 4«« ' .fcMMf*. 5 4fi -¥-4 £^-§- 6 -?4 33$ 

0 ofl-H 0.5H HaCl )3L -§-^4. J^^-f- A#4-e -£-*l-§-i- 

^ 3: - 3.5.v\S.3.*iv.\. AA^-^-i- A#4-e -S-tJ-i-S) jasj 

of^s-tf ° n v i-H-^ 3444 O.SHS. i>2£4. 

0.8M ^T^i 43) TSK ^ Butyl-Toyopearl 650C ^^(Tosoh 

Corporation Japan °<4 •?■<{] 4-r- )-f<4 i^-f- ^-§-$4. 

3 £4 4 &-S- -t^-i- 0.8M oV^e.A». =2 S3 ^^S. 

4: - 44*H t^-l" A#4rr -g-^-l-i- -fs. 444<H €3 ^(conductance) 
* 2mS 5. S pH* 7 i *>8tt4. 50mH Tris- 44-S.* 

0>H 7) °-S. 44 High performance Q Sepharose (pharaacia) 33^»5 ^-g-^. 

3 S3 JtA* *i<!*<9?*ii ***4. 

is 

g)4^l 3*84 

■S-'ff'gsl Huaicola lanuginosa 44*1 •galls) ^-^l-g- ©H^ H. lanuginosa 44 

^joj 0D 280*8 44 44'? '2- ,, -?1! ag°-5. 4ir4©8 f4 

4S24. 
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150nl -1 «194o(j4- 

*M4 £4: 

»HH? 100ml 
»H»19 62£ (3.5 X 3.5cm) 
*!■£: 100% S*K 43*?-£ «400 

<*-«?: 4- ^-H. (Sudan red) 5. *H*> 2K5.(0.75n* <g.a/g bKS), 70"CS. 

=fcE. 6yl # ^ f^ofl o^sj 30^. 

43*: LAS (Nansa 1169/P. 30* a. n.) 1.17g/l 

AE0 (Dobanol 25-7) 0.15g/l 

3°J£l}-jl-§- 1.25g/l 

»-£v|ii-i- 1.00g/l 

$4*|2.f- 0.45g/l 

tt^«4S.* 0.15g/l 
PH: 10.2 

bI*M*S: elaW *--?=gol 0.075. 0.188 , 0.375, 0.75 ?! 2.5mg 
4*h 20£ 

sot: 

153- 

=32:: H-g-oIM ^«J> -f-°> (~20'C, 30-50% RH) 
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a* 


7}: W ^ofl 460nm HMS\ "M-f-l- 

+1*- *M «*, $ £ Els) j, i anuginosa ElltWoJ ^ b] _, 

c 0 - 5 

AR ^ AR _x _____ 

K + C Ui " CI) 
AR -S- «U>-§- ^r^sl 
C ^ Jl^_(ng/l)oU 
AR MX £- 3.*%^ ^o| 2 

K^r *KsJ ^oU; K ?-S- l/2ol __*_|. ^ 

5! Kofi -e-H*H ( 78^o)^( iBproveiI|ent fact0r ) 7 j. ^<j-sjoicf. 
HI) f 78 >, = C Wt /C 3.4 *°J£ 7|Sti*K 2 . 0.25«g/lsl 7l§. 343 
(Cvx) _ oj«H^ 5aj sj-^^, 3 ^ 1V B , aW ^ ^ 

7 4'2J °o V -i- i*?£t}. 

_ ? 1*H ^°J^-|- -o^-g- 7 E v 4 . 

(1) O.ZS.og/lofl^' o W MM^f/a^'^ «, (I)0| w ^ 

(2) a.25*/lH45| W i+s^ ^ ^ ^ 

AR 
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(3) ?i$°2*}7\ A' (II) 0| 2]*H ^fl^Sic}-. 

3. 1 


D96L 

4.4 

DI11L 

1.0 

E87A 

1 0 

E56A 

1.6 

E56Q 

2.6 

R209A 

1.1 

D242N 

1.7 

R209A+E210A 

1.9 

R2 09A+E2 1 0 A+D9 6L 

2.8 

E210Q+D242N+D254N 

1.8 

R2 0 9 A+22 1 0 A+D9 6L+E5 6Q 

1-5 

L206A 

1.0 

L206V 

1.6 

L206S 

1. 3 

F211L 

1-0 

F211I 

1.1 

F211A 


R209* + E210* 

0.9 


BlaM R209A ♦ E210A, E56Q 2 D96L-S- <>K«« b]x\^ jl** c| <* ± 

oJ^-Sr o] **8°J tv^j-sI -1-^ § ^7>sJ sl*J ^-f-th 

sJhM E87A. D111H ^ R209A si -^-g- ii5) ^ sgiol**. 

-|U|o8 19 


ajaMl gaps) <go>*>} 

H. lanuginosa b14^121 "g^^^-s- nj-g- u |^^^=«.^ (Diffe- 
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rential Scanning Calorinetry) (DSC) °H 2]*H 

») AfHr °)-§-*W HS^S-i. T<H* 4s>* ^5.5. x^-f.°»-§. ^#0.3. 

HicroGal Inc. si KC-2D A ?4»ll 

pH- ftoM' 50bH £^-§-°-?<>| AZz.A'SA- 4 (oMsaJ), 7 (TOB- 

£). 10 0.6-5 0.9Bg/ml 4o]oJ ^^^jt tv ^igoj ^ 

4=1 1.2ml o| ^slSJcf. i-g- -g^e 90*C/ ^msl >^ ^-i^^ 5 - C 

°w 5 -1-^^01^21 ioa^ jL«»j^.cf. 



1 

I PH 

4 . 

1 PH 

7 

II PH 

10 

No 


Td 

dTd 

Td 

<*Td 

Td 

dTd [ 

WT 


58.9 


74.7 


69.3 


1 

F211A 

60.2 

+1.3 

75.8 

+1.1 

70.3 

+1.0 [ 

2. 

T2 67R 

59.4 

+0.5 

75.7 

+1.0 

70.0 

+0.7 J 

3 

D11XN 

58.3 

-0.6 

75.6 

+0.9 

69.9 

+0.6 | 

4 

F211L 

57.8 


74.8 

0.1 

69.4 

0.1 [ 


il^H 20 

°-j*8 ^^oj^{ H. lanuginosa sIflM >**$2\ 
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% w/w 


-§-0) LAS 
AS 


H l AEO 


10 
1 
14 
13 

-f-°l 3 
o{ ^-S- 5 
£S-g-°-? TEA 6 

^•SM NaOH 2 

tf^SM -f- SXS ! 

Ca * 0,0025 

0,4 

Na 2 S0 4 0>2 

* 100S *M *m 

P H 8 10 

2-*$% lOOOLU^ *7VsJ55U o]<$ *M.oiM±; 0 .025AU/g (Alcalase*) o] 

■- 30-C 

PH 8 , « iB |oW 2 & 7 <y 

pH 8 , 0.025 AU/g 2 & 7 

ph io, a iE 5o^ tJ-e- 7 «y 2 7 o. 


oV 
ol 


4-§- LO- V& (Novo Nordisk AF 95.5) °fl S--**!--!*. 

Bl^ »^o, ql^ 4-5. Cj-Jil rj-^oj ^.sl^^V 

1 4- 21^ : 


A(t) = Ao * ex P (-k * t) 

A(t) = Ao * exp Kk ♦ k„j * t) 


- V °K B< § H. lanuginosa B|^r ^$0.5.^ i^sl^ji, 0^*2]. rf^o] 
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^r°M <>H^ "3^21 -S^t! 7 !*& 7v 0 j 

IFx = Kwt/Kx 

IF-^r "Jl^M (half-life) 4 >cJ^oi i*l*V4 (IFx = 2 ^ X s] "J^l . 

?\ ^i^r -a^ofi^ »>^2l tf^lSl T^B^Rr ^El-vS^). 
U'gvfloM ^ofl IF < 0.7 IF > 1.3-c- *«l«M-:a 
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xi *i fc*| * 

Sox. . 

pH 8 

IF~> 

pH 8 
ir +Alcalase 
k p IF 

pH 10 
k IF 


3 


0.02 

0.48 

0.19 

5 


0.02 

0.40 

0.16 


6 


0.00 

0.34 

0.09 


7 


0-01 

0.52 

0.22 


8 

a 

0.01 

0.50 

0.09 



b 

0.01 

0.52 

0.07 


D96N 


3 

0.00 

0.21 

2.3 

0.15 

1.3 



5 

0.02 

0.26 

1.6 

n.d. 


D111N 


3 

0.00 

0.50 

1.0 

0.16 

1.2 



5 

0.02 

0.31 

1.3 

0.13 

1.2 

E56Q 


3 

0.01 

0.22 

2.2 

0.14 

1.4 

D96L 


6 * 

0.01 

0.17 

2.0 

0.08 

1.2 



7 

0.00 

0.23 

2.3 

0.09 

2.6 

R209A/E210A/D96L 

7 

0.02 

0.36 

1.4 

0.10 

2.3 

E210Q/D242N/D254N 

7 

0.02 

0.49 

1.0 

n.d. 


F211L 


6 

0.02 

0.41 

0.8 

0.08 

1.1 

F211T 


8 

0.02 

1.4 

0.4 

0.06 

1.5 

F211A 


8 

0.01 

0.58 

0.9 

0.02 

3.1 

F211I 


8 

0.02 

1.4 

0.4 

0.08 

1.2 










90% *4M|-S) 



1 S^h 
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^-§-3-2.3. *^o\ a^oj cj)*V 7(1 -Md 4^^- 

?}%3. r ZL*^r-£ 7]S\ JH.^ o^gj E|tV i|^.a. 7^4. 

-a^H 21 

(Analytical method, internal NOVO NORDISK number AF 95/6-GB 1991. 02 . 07)5. 

e-^sl Shimadzu ■t^i^oM 280nn a>*-§- o]-l-*H ^-^s. (optical 

density)!- ^g*W -^fit}.. 

SDS-f-eM^oH-EL^ ^l^-f-ojM -*<y 1!IL4 c|^<H, QD280 -1- 0D260 


Humicola lanuginosa 

"\ (tfc) /OD280 

DlllN 

4290* 

E56A 

4890* 

L206V 

4750 

F211T 

4550 

F211V 

5060 

F211I 

6686 

R209*/E210* 

6686 

R2 09A/E2 1 0 A/D9 6 L 

4818 

wt 

3790 
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(1) *Ji 

(i) 4^EH -f^?\*L 

(ii) -Vrtoj «g. ^ 

(iii) ^^«J 4^: 2 

(iv) -S-t'^i.: , , 

(B) ^Bj-: <y-5j 

(C) 1W: ^»l|a.e. 

(E) t}s}: 

(F) ^^»}jr: 2880 

(v) *^-^eJ: 

(A) "M-JJ-*: •■fi»re|A3 

(B) ^e}: IBM PC 

( c > H^W: PC-DOS/HS-DOS 

(D) :±:.H._e ?8©f : Patentln Release #1.0, al #1.25 

(vi) i c-5o|^: 

(A) f^j:: 

(B) f^°>: 

(C) M.e. 

(Vii) -J! f-^ c|o|Ej-: 

(A) f-g'di: DK 2196/90 

(B) I990»d 9H 13tf 

(vii)- -a ^o)e}: 

(A) -f^'di: DK 2194/90 

(B) : 1990\* 9H 13^ 

(vii) -S #-f! t*o|E*: 

(A) DK 2195/90 

(B) f^<?>: 1990«d 9^ 13H 

(viii) <|2}»] ^Ji.: 

(A) o|-§- : : Thalsoe-Madsen, Birgit 

(C) Al-^^i: 3520.204-WO 

(ix) %*iW§!L: 

(A) 3sh +45 4444 8888 

(B) t in$*>£.:+45 4449 3256 

(C) Wb?^ : 37304 

(2) 4<g ID NO : 12} *JL 
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(i) M<£^^-- 

CA) flo): 918 
•(B) 

(c) 7\?-. 

(D) tgej: 
(ii> •g-^-S-'g: CDNA 

(vi) ^zisi -5-^ : 

(A) 'g-f-^J: Humicola lanuginosa 


(ix) 


O • 


(A) ol-l-/ »|. CDS 

(B) 3*1: 1..873 


(xi) SEQ ID NO:l: 

ATG AGG AGC TCC CTT GTG CTG TTC TTT GTC TCT GCG TGG ACG GCC TTG 48 
Met Arg Ser Ser Leu Val Leu Phe Phe Val Ser Ala Trp Thr Ala Leu 
15 io 


15 


\ 


GCC AGT CCT ATT CGT CGA GAG GTC TCG CAG GAT CTG TTT AAC CAG TTC 96 
Ala Ser Pro He Arg Arg Glu Val Ser Gin Asp Leu Phe Asn Gin Phe 
20 25 30 

AAT CTC TTT GCA CAG TAT TCT GCA GCC GCA TAC TGC GGA AAA AAC AAT 144 
Asn Leu Phe Ala Gin Tyr Ser Ala Ala Ala Tyr Cys Gly Lys Asn Asn 
35 40 45 

GAT GCC CCA GCT GGT ACA AAC ATT ACG TGC ACG GGA AAT GCC TGC CCC 192 
Asp Ala Pro Ala Gly Thr Asn He Thr Cys Thr Gly Asn Ala Cys Pro 
50 55 60 

GAG GTA GAG AAG GCG GAT GCA ACG TTT CTC TAC TCG TTT GAA GAC TCT 240 
Glu Val Glu Lys Ala Asp Ala Thr Phe Leu Tyr Ser Phe Glu Asp Ser 
65 70 75 80 

GGA GTG GGC GAT GTC ACC GGC TTC CTT GCT CTC GAC AAC ACG AAC AAA 288 
Gly Val Gly Asp Val Thr Gly Phe Leu Ala Leu Asp Asn Thr Asn Lys 
85 go 95 

TTG ATC GTC CTC TCT TTC CGT GGC TCT CGT TCC ATA GAG AAC TGG ATC 336 
Leu lie Val Leu Ser Phe Arg Gly Ser Arg Ser He Glu Asn Trp He 
100 105 no 

GGG AAT CTT AAC TTC GAC TTG AAA GAA ATA AAT GAC ATT TGC TCC GGC 384 
Gly Asn Leu Asn Phe Asp Leu Lys Glu He Asn Asp lie Cys Ser Gly 
115 120 125 

TGC AGG GGA CAT GAC GGC TTC ACT TCG TCC TGG AGG TCT GTA GCC GAT 432 
Cys Arg Gly His Asp Gly Phe Thr Ser Ser Trp Arg Ser Val Ala Asp 
130 i35 140 
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ACG TTA AGG 
Thr Leu Arg 
145 


CAG AAG GTG GAG GAT GCT GTG AGG GAG CAT CCC GAC TAT 
Gin Lys Val Glu Asp Ala Val Arg Glu His Pro Asp Tyr 
150 155 160 


480 


CGC GTG GTG TTT ACQ GGA CAT AGC TTG GGT GGT GCA TTG GCA ACT GTT 528 
Arg Val Val Phe Thr Gly His Ser Leu Gly Gly Ala Leu Ala Thr Val 
165 170 175 

GCC GGA GCA GAC CTG CGT GGA AAT GGG TAT GAT ATC GAC GTG TTT TCA 576 
Ala Gly Ala Asp Leu Arg Gly Asn Gly Tyr Asp lie Asp Val Phe Ser 
180 185 190 

TAT GGC GCC CCC CGA GTC GGA AAC AGG GCT TTT GCA GAA TTC CTG ACC 624 
Tyr Gly Ala Pro Arg Val Gly Asn Arg Ala Phe Ala Glu Phe Leu Thr 
195 200 205 

GTA CAG ACC GGC GGA ACA CTC TAC CGC ATT ACC CAC ACC AAT GAT ATT 672 
Val Gin Thr Gly Gly Thr Leu Tyr Arg lie Thr His Thr Asn Asp He 
210 215 220 

GTC CCT AGA CTC CCG CCG CGC GAA TTC GGT TAC AGC CAT TCT AGC CCA 720 
Val Pro Arg Leu Pro Pro Arg Glu Phe Gly Tyr Ser His Ser Ser Pro 

225 230 ^ 235 240 

GAG TAC TGG ATC AAA TCT GGA ACC CTT GTC CCC GTC ACC CGA AAC GAT 768 
Glu Tyr Trp He Lys Ser Gly Thr Leu Val Pro Val Thr Arg Asn Asp 
245 250 255 

ATC GTG AAG ATA GAA GGC ATC GAT GCC ACC GGC GGC AAT AAC CAG CCT 816 
He Val Lys He Glu Gly He Asp Ala Thr Gly Gly Asn Asn Gin Pro 
260 265 270 

AAC ATT CCG GAT ATC CCT GCG CAC CTA TGG TAC TTC GGG TTA ATT GGG 864 
Asn He Pro Asp He Pro Ala His Leu Trp Tyr Phe Gly Leu lie Gly 
275 280 285 

ACA TGT CTT TAGTGGCCGG CGCGGCTGGG TCCGACTCTA GCGAGCTCGA GATCT 918 
Thr Cys Leu 
290 


(2) M<g ID NO : 221 

(i) ^^r^: 

(A) Qo): 291 o}u)±£ 

(B) ofn|^^ 
(D) *JeJ: 

(ii) 

(Xi) SEQ ID NO: 2: 

Met Arg Ser Ser Leu Val Leu Phe Phe Val Ser Ala Trp Thr Ala Leu 
15 10 15 

Ala Ser Pro He Arg Arg Glu Val Ser Gin Asp Leu Phe Asn Gin Phe 
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20 25 30 

Asn Leu Phe Ala Gin Tyr Ser Ala Ala Ala Tyr Cys Gly Lys Asn Asn 


40 45 
Asp Ala Pro Ala Gly Thr Asn He Thr Cys Thr Gly Asn Ala cys Pro 


55 eo 
Glu Val Glu Lys Ala Asp Ala Thr Phe Leu Tyr Ser Phe Glu Asp Ser 


70 


75 80 

Gly Val Gly Asp Val Thr Gly Phe Leu Ala Leu Asp Ash Thr Asn Lys 

85 " 


90 95 
Leu He Val Leu Ser Phe Arg Gly Ser Arg Ser He Glu Asn Trp He 


105 110 
Gly Asn Leu Asn Phe Asp Leu Lys Glu He Asn Asp lie Cys Ser Gly 


120 125 
Cys Arg Gly His Asp Gly Phe Thr Ser Ser Trp Arg Ser Val Ala Asp 


135 


140 


Thr Leu Arg Gin Lys Val Glu Asp Ala Val Arg Glu His Pro Asp Tyr 
145 150 155 160 

Arg Val Val Phe Thr Gly His Ser Leu Gly Gly Ala Leu Ala Thr Val 
165 170 175 

Ala Gly Ala Asp Leu Arg Gly Asn Gly Tyr Asp He Asp Val Phe Ser 
180 185 iso 

Tyr Gly Ala Pro Arg Val Gly Asn Arg Ala Phe Ala Glu Phe Leu Thr 
195 200 


205 


Val Gin Thr Gly Gly Thr Leu Tyr Arg He Thr His Thr Asn Asp He 
210 215 220 

Val Pro Arg Leu Pro Pro Arg Glu Phe Gly Tyr Ser His Ser Ser Pro 


230 


235 


240 


Glu Tyr Trp lie Lys Ser Gly Thr Leu Val Pro Val Thr Arg Asn Asp 
245 250 255 

He Val Lys He Glu Gly He Asp Ala Thr Gly Gly Asn Asn Gin Pro 
260 265 270 

Asn He Pro Asp He Pro Ala His Leu Trp Tyr Phe Gly Leu He Gly 


275 

Thr Cys Leu 
290 


280 


285 
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*^ 7 e v -ct 3*8f- ^-n-^ 5L( g ) eluMISj »S*W 

3. A It 4*1 2^- <H^ *K<H| si<H>M. i zW4'l- "1^-fsl .alsMti 

4. 4 i slsM'V ^o14 Elavil -^-^S. «1~ eW4 

5. 4 4#4 2M>*1. 3. bIbM^} Huaicola , Rhizonucor it^rS. 

*Hc" ^4 34. 

6. 4 Sl°M, JZ- el^7> Rhizomucor miehei b!*1-4^ 2-f- 4^ 
2la*4 34. 

7. 4 6^4 Sl<>M. 44 ol^sj oM^tf ^7l7> *l7\sl 
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D91N,K,R,A, V, L, S ,T; 
D256N, K,R,A,V,L,S,T; 
D226N,K,R,A,V, L,S,T; 
D61N,K,R,A,V,L,S,T; 
D113N,K,R,A,V,L,S,T; 
E201Q,K,R,A,V,L,S,T; 
D243N,K,R, A,V, L f S,T. 
8. A 5#oJ Si<H^. i el>MI't Humicola lanuginosa g] 4^1 °J 2-§- -^^^ 


E87Q,;.K,R,A,N,T,S,L,V; 

D254N,K,R,A,Q,T,S,L,V; 

D242N,K,R,A,Q,T,S,L,V; 

E210Q,K,R,A,N,T,S,L,V; 

E56Q,K,R,A,N,T,S,L,V; 

D96N,K,R,A,Q,T,S,L,V; 

D111N,K,R,A,Q,T,S,L,V; 

D62A,Q,N,T,S,K,R,Ii,V; 

E219A,Q,N,T,S,K,R,L,V; 

E234A,Q,N,T,S,K,R, L,V; 

E57A,Q,N,T,S,K,R,L,V 

E99A,Q,N,T,S,K,R,L,V; 

D27A,Q,N,T,S,K,R,L,V; ^ 

E239A,Q, N, T r S, K,R,L, V. 

E87Q + D254N + D242N + E210Q; 
E87Q + P254N + 2210Q; 
D96N + E87Q + D254N; 
R209A + E210A. 
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11. * «M ^M, *M . 0)^0, ^ ^ 

T267K,R; 

S85K,R; 

T226K,R; 

N88K,R; 

N92K,R; 

I255K,R; 

I202K,R 

L206K,R; 

L259K,R; 

V203K,R; s<c 

L227K f R 

12. 4 4*H oioi^, i e]3} ^ oJ ^ ^ ^ ^ 

13. *12tfo| oi^, jj. ej^^ Candida ?^JL ^ 

14. *l3*ofl VMM, S. b|>WW ^o, B] ^ oJ 2f ^oj, ^ 

15. ^11 W «J.oJ^, i Pseudomonas 5^. _-^.o.^ 

16. Bl^ ^B] ^ SWtW flJfi< i# 
^ A**- V* Bj-W' «*M ^oj e]^ 

«l*a|.<*-li4 *|*. ^ 50 
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±5. *l~ el 4^1 £*8. 

ot^ <>Hi^ ^]cHl o)*H 51 -|- ^*5. 

18. ^ll7t-oll *W °l#Sl oHii-S ^-7l7> tfg, SeJiy. 41=?. i-el-il, 

19. ^|16«ofl ^ J B**4£T .SWl^W-I- *K ol^sl oHii-e 

20. ^19^-oa Jft©M. 2-8. 2-6 o\v\±$ * 7 ]7} ^^s\ 44 °)$s\ 

21. *H16^ 4*1 *fl20^ <Hii *W<>fl o»<H^, i nl^-f s] elnj-^oi 

22. *H21«»H Si<H^l. J2- bM^I^ ^o}£] eliMloJ ^-1- -^-^0.5. 4^ el4^l 
tH. • 

23. ^22^o« 3. ?\AAA Huaicola 5.^- Rhizomucor ^s\^t 

24. ^23^-ofl 5)MM, SL bI^z} Rhizomucor miehei elsMhJ 2-f- -^.^..S. 
b1^ •flJU. 

25. *H24^»fl 2i°H. *1-4 °1'6 v sJ °H^£ 47ls> 2-1- 

I204V,A,T,S,G; 
L208V,A,T,S,G; 
F213V,A,T,S,G; s-r- 
I254V,A,T,S,G 
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26. *fl24f oJ o}oli<J ^7l7> *K ol^oj^ 

82-113, 211-215. 235-243, 245-269 264-269 

27. ^26^<< Si°M, *>oj ^si ^ B |a^ "gaj: 

N264* + T265* + G266* + L267* + C268* + T269* + C22T. 
F213* + F215*; 

D238* + L239* + E240* + D243*; JE£- 
F251* + T252* + S247* 

29. ^23t-ofl Sl<H4, J2. *]^?\ Humicola lanuginosa b14^°J 

30. ^129^<>fl SM-M. *H °)$s\ o}u)±.£ * 7 \ 7 \ *j. 7 js> 7> 0 ] *i»sJ *-f -s.*i 
-2-.S. eJnMl 3*0: 

I202V,A,T,S,G; 
L206V,A,T,S,G; 
F211V,A,T,S,G,I; s.^ 
I255V,A,T,S,G 

31. ^29<&<>fl Si°M. ofoli^ ^ 7l7 j. ^ 7 joj ^q. oj^ofl^ 

84-112. 209-213. 238-245. 247-254 264-269. 

32. *31*o| 5^- -S-?o.S. ^ eJaW . 

L264* + 1265* + G266* + T267* + C268* + L269* + C22T. 

■a* 
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R209* + E210*; 

F211* + Y213*; 

D242* + E239* + 1241*; fE-e 

N247* + D254* 

34. &<>M, S- Slsl e]bM 0 J ^S-S. "flifl. 

35. ^34^<>J Si°M. J2. 3jsM7> Candida -g^g. ^s]^ 5^ ^ 

37. ^36^<K! Si°M. S- al^^V Pseudomonas ^2-5. 

38. (i) -5-^21 rt^^^l ^^i^SM^ 3*12 ^^^^-1- 

s^ti- 3*8 5 (ii) bI^^V «E|^ c a 

*^ ^ Jtrijij. °-^|^ *]4-^o) Jtg-I- 7 J.^^ 

4?-<gs| "d^ofi Si<H4, /S'lsl ^^j- 7H~g-*M 

-t^iS. 4^ elnMI -51*11. 

39. ^38^ jaEj^-is! ^t^s. . 442) oHi:^ sM?}- ^l^oiog oj*g 
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40. 438* SHr 439**5 fi.oM. 3. 2)af ^ n ,^^ ^ 

41. ^538^ 440*^ o\± *fv+o| o>oH. i e ,. aHW ^ ol2j bWj4oJ 
5-1- ^-^-2- J. *}~ Blaf^il 3*8. 

42. 4411H a. e, 2W ^ Humicola Rhizonmcor ^3. *e| 

43. ^42^og oi<H^, jl 2)3^^- Rhizomucor miehei 2* -^.ojL ^ 

3*8. 

44. 443**0 fioM. *» r v+ o]^o| ofo , it> ^ 7]s> ^ ^ 

S114C + A90C 
R86C + D61C; 
S84C + D61C; 
N87C + D61C; 
Y60C + R78C; 2.^ 
Y60C + N87C 

45. 4431M VMM, »W o]£o, 0 j„ lJt< j ^ 7j7> ^ 7l4 ^ ^ 
*>2°-5- a|44 3*11: 

I204V,T,S,A,G; 
L208V,T,S,A,G; 
V254V,T,S,A,G; 
L255V,T,S,A,G; 
L258V,T,S,A,G; 
L267V,T,S,A,G; 
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F94L,T,K; ^ 
F213I.,T.,-K 

I204T + L255T + L267T; ^ 
L208T + V254T + L258T 

47. ^42^-<>5 Sl<H-H, 3L e|^7> Humicola lanuginosa *U\A<!l ^>2°-5- ^ 

48. *1471N *W ol^oj <>H^£ y^ 7 \y\ 4^14 7 e v ol *-§- 

G61C + N88C; 
G61C + E87C; 
D62C E87C; 
D62C + S85C? 
D62C + N88C; 'sl^ 
S116C + G91C 

L93V,T,S,A,G; 

I90V,T,S,A,G; 

I86V,T,S,A,G; 

I202V,T,S,A,G; 

L206V,T,S,A,G; 

I255V,T,S , A,G; 

L259V,T,S,A,G; 

I265V,T,S,A,G; 

F95L,T,K; je^ 

F211L,T,K 

^SLS. 4^ e|^7j ' ^ 
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F95K; 

I86T; 

I90Tr 

I255T; 

L259T; 

L206T; ^ 

L206T + I255T + L259T 

51. *fl40^ofl Xi*M, 5. e)4^l^ JLJL £l4^oj 50. .H-xjo^ ^ ^ 

52. ^151^4 21<>M. i b[3]-^17F Candida -g^g. 4^*1^ 5-^ ^j*^ 

54. ^!53^o)l H.o\M, SL s]^y\ Pseudomonas ^s]-^ 5}-g- _s.xio_^ 

55. *8 1*- ^^1 ^54^ <HJb. 44°fl 41- b!sW *dM^- ^is}-*^ DMA ^<g-§- 

DNA^-iM. 

56. *«55<g-°S 4-g- DNA *i|i£<* g^el. 

57. ^55£°S 4-g- DHA s.^ ^56<&°fi 4-g- ^NS. 

58. *|57**« o,<>H, ^o] aH*c| A. rnger, A. oryzae JE^r A. nidulans 4*13 
^ Aspergillus »8 ^»Ni; iz^i. oj^tt S, cerevisiae 4^2| 
Saccharomyces ?^o| ^s}-^ _3li4|3L, 2.-^ H. polyaorpha 432) ^ Hansenula SJ 
S-b P. pastorls 43 3 ^ Phichia s] t>J I'ISS.?) . M (methyl otrophic yeast) ; 
^ _<4«i| B. subtil is , B. tentus 433 Bacillus -g-^ofl 
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59. *I571MI SM-H, -m-^i. <4%*l Solanua tuberosum. SE-c- Hicotiana tabacum 
4^2) Solanaceae <HI 2-§- «>r ^i. 

60. ^59*41 «r£ ^il- 2**^- ^-l". 

61. *0 1* *«54^ <Hi=. *d*S2l *i«8"iM>l, *957* 
4*1 *H59t"f <H-^ *H-o| ^i, 2.^ ^60^*11 3*82) 

62. ^1 I 1 ? »14 ^54^ *M<HI 3*8-1- A'iA 3?r-f 

^^^iS. »1- £2.-* 43. tW** °-?*8 5=^ JtJl^ jLi2) *Ej»l 

63. *862$°8 °i©H, e^^-l- 0.02-200ng 3-f- 

64. -^62^ ^63^<>J Si<H>«1, =5.eM^. o^bM. b^Ic^ <$/ 

65. 1* ^54^ o\}=. «tv4-o] 4-s. e] 4^1 £*2-§- ^*fl i^-t. 
.66. ^65^-oJ Sl»M, J?-^o.s. a.S.El|o^, o>^b|.^, st-4M3*t $/ -8f-eM 
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SL 4 

3*11- ^^Rr ^WM' 33*1* 3** i&Tr 

^a}?]?] ^^M a*«Msl *1^=S#-t-21 JL^^Ell-i- *UW»W JR*M *I3 
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Fig. 1a 
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3520.204-KR 


Y. S. CHANG & ASSOCIATES 
K.P.O. Box 136, Seoul 110, Korea 


POWER OF ATTORNEY 


I/We, the undersigned, 


whose address is 


Novo Nordlsk A/S 

patenrDepartment - 

Novo-^116* 

DK-2a8a.Bagsy.5erfJ. 


hereby appoint Mr. YongShik CHANG, Dae Sun LEE 

registered Patent Attorney^) in Seoul, Korea, as my/our attorney, with full power of substitution 
and revocation, to file with the Korean Industrial Property Office application^) for the registration 
of patent/utility model /industrial design/trademark/service mark entitled 

L JLp a s i e V a r 1 an t s [\ 


and further empower the said attorney(s) to file amendment, petition for the examination, 
withdrawal, abandonment or alteration of application, divisional application, withdrawal of 
application for the registration of extension of the patent term, and withdrawal of demands or 
requests, to make claim or withdrawal of the priority under Article 55-1 of the Patent Law 
(inclusive of application mutatis mutandis under Article 1 1 of the Utility Model Law), to file 
recordal of alteration of address or name of the applicant(s), transfer of right, opposition, trial, 
retrial, appeal against final rejection of application, decision for dismissing amendment or decision 
in the first trial, and renewal application, to raise petition or administrative suit against any 
administrative disposition of the Commissioner, to pay annuities or taxes, to represent me/us in a 
litigation relating to the protection of industrial property or civil affairs, to do all lawful acts with 
and without relation to the justice that shall be taken at the court of justice or administrative 
authorities for the defense against infringements of industrial property, and to register as an 
administrator of patent/utility model/industrial design/trademark/service mark under Article 5 of 
the Patent Law, before and after the registration of such right(s). 

Novo Nordisk A/S 



(in block letters)....Mne...Seche|: 


Title : 


Director ..pf ...P?^ ent Department 


(No legalization required) 
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TRANSLATION 


AMENDMENT 

Filed by 

1 

Ha me 

Novo Hordisk A/S 

Relation 
to the case 

Applicant 

Nationality 

Denmark 

Address 

Novo Mli 
DK-2880 Bagsvaerd 
Denaark 

Attorney 

Y. S. Chang d. S. Lee 

Internationl 

application 

number 

PCT/DK91/00271 

Internat ional 
appl ication 
date 

Sept. 13, 1991 

Title of 
Invention 

Lipase Variants 

International 
filing date of 
amendment 

Nov. 23, 1992 

Ve are filing this amendment pursuant to Article 115 of 
the Enforcement Regulation of the Korean Patent Lav. 

March 13. 1993 

Date : 

Y- S. Chang 
" * Patent Attorney 
( & One Other ) 

To * Commissioner 

Korea Industrial Property Office 

Attached 
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1. B]lM £*foJ 0.4^ i^^o] ^H*13 X *V 

Si*: **|]ofl S>oM, «*| B l4^ £«i ^ Gln 0 , ^ 

*l^Si^ 5/ ^ 3*1 207SJ Phe %7\7\ Thr, Gly. Lys Ala iS. 
EP 0 375 102»M ^t-sj Pseudononas put i da *\AA$ ^>^-f4 4.5.43, 

°Hvtf ^l(*.)o| 2^ ^ 2]^<H, 5/ ^ 

oil sun *1» 5L^r S]*H ^sKr f^iS. *Rr ^Aj. 

-"^ D J- °>^442, 4M>. tf*. Bl-M, ^ ofe^] 

\M 3*8 5-1- *Rr 

3. ^ 1«- v|*) ^ 2 ??- Hii **wW «i<H^, i 4^7)- D]^-|.oJ bJbJ-;**! 

4. 4 32°« Xi°M. i b!4*W 3-^0)51 e)fl |.^oi 5^. i^i^ ^ 

•dan. 

5. 4 4^oU 01 °M. 3- 7} Hunicola , 3~ Rhizonucor tts. JJ-ef 

^s.s. 4-c- 444 
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6. *1 5^oJ 2M>4, 2- b|*M^ RhizoBiucor miehei b|bMK! 2* ^^US. 


D91N,K,R,A,V,L,S,T; 

D256N,K,R,A,V,L,S,T; 

D226N,K,R,A,V,L,S,T; 

D61N,K,R,A,V,L,S,T; 

D113N,K,R,A,V,L,S,T; 

E201Q,K,R, A,V,L,S,T; 

D243N,K,R,A,V,L,S,T. 

8. *fl SL©M. S- £14^14 Humicola lanuginosa h1^°J -t^-SLS. 

^ \*%: 

E87Q,K f R # A,N,T f S,L # V^ 
D254N,K f R,A,Q r T r S r L r V; 
D242N,K,R,A,Q,T,S, L,V; 
E210Q,K,R,A,N,T,S,L,V; 
E56Q,K,R,A,N,T,S,L,V; 
D96N,K,R,A,Q,T, S,L,V; 
D111N,K,R,A,Q,T,S,L,V; 
D62A,Q,N,T,S,K,R,L,V; 
E219A,Q,N,T,S,K,R, L,V; 
E234A,Q,N,T, S,K,R,L,V; 
E57A,Q f N,T, S,K,R, L,V 
E99A,Q,N,T,S,K,R,L,V; 
D27A,Q,N,T,S,K,R,L,V; 
E239A,Q,N,T,S , K,R, L, V. 

10. *H 9*M Si<H^, o]$s\ ofo]^A_V 74.7)7}. ^ 7 ]sj. 7V 0 j 5-1- 
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E87Q + D254N + D242N + E210Q; 
E87Q + D254N + E210Q; 
D96N + E87Q + D254N; 
R209A + E210A. 

11. >8 8^oj oioj^, oj^oj 0 }v]±£ ?\ 7 ] 7 \ ^ 7 ]$ 7 v 0 | ^1^^. 50 

T267K,R; 
S85K,R; 
T226K,R; 
N88K,R; 
N92K,R; 
I255K,R; 
I202K,R 
L206K,R; 
L259K,R; 
v V203K,R; 
L227K,R 

12. * 4*<* Sl<H>l..i JUiL BlaWoj 5^ ^K'iLJL ^ ^ 

13. *12^©l oi<H^ ( 5. b}^7} Candida 5^5. 4^*1 ^^jo_^ 

I*, i* 3*o«* i b|*W|^ Bj^oi 5-1- -^10^ ^ 

15. *Hl4tW &°1M 9 JL b]^7\ Pseudoaonas ^ 4^5]^ *-§- ^*}_o5_ 

b|^ *»*8. 
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^-g-sB -f-°J- 4^21 ^<^*)~ »Mf- 

17. ^16«*H XMW, 2-8. 2-6 ^W^Sl. o|>*£l 

18. 4lW ^17^ ©lis. *K°tf i bIbHW nHf-s] b^oi 
19.3)^ £*V2l =s^°J >itf.5.*M»8 3*12 

o) ^Jflofl sl«H^, -3-7121 3JbM ^Afl^V ^l^^^-sl i^ej-i- 

^■711- i#SRr BlsW**»W ^*J:d ^71-f-l- «K3-*Rr ^-t- 
-?-^*Kr *W »1^2l oHi^J- ^*|ofl^ *^ oj^oj oH^tf ^-7] 7f 

*1£. 3£tt tfojs? *Hr sJbWI 3*1. 

20. t1|18^ ^19^o5 Sl<H>H, Jt »l»Mn ^o)o) e)4^o> ^ ^SlS. 

^ 314*8 "ft*. 

21. ^19««1 *W ol^oj oHictf #7^ *K o|#°i 4s. * "a] 

22. ^21^-oH *W °l#2l oH^-S £<3. ^51^^, 4^ -iel-il, 

^3>yoJ 2l*| *1%*J -^'.2.5. *f"CT 3)^ 3*11. 

23. TtaO^ofl Sl<H<M. -2. =l=M7f Humicola 2.^- Rhizomucor -r-el 4^3^ 
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24. *23$*l sl^^V Rhizoaucor niehei bI^^I 2* 
b]bW *H. 

25. ^24^*8 fi©U. *W . ol^-sl oH^^ $7]7\ i^7\s\. ^o) 

I204V,A,T,S,G; 
L208V,A,T,S,G; 
F213V,A,T,S,G; 
I254V,A„T,S,G 

26. ^24^*1 Sl©M."«K ol^Sl =*7l7f «V7l2j 3*1^ *W 

82-113. 211-215, 235-243, 245-269 it-c- 264-269 

27. *j26<g-<>8 7 ,M -5.30.3. Bja)-^ 

N264* + T265* + G266* + L267* + C268* + T269* + C22T. 
V 

28. ^26^oJ SioM, 4^2] oHi^ ^V7l7> S7io £ ^ e)a|.^ 

F213* + F215*; 

D238* + L239* + E240* + D243*; 
F251* + T252* + S247* 

29. '*235M 3. b-M^} Hunicola lanuginosa elsH! 0 J -*3-Sls. 


-2.5. el&W 

I202V,A,T,S,G; 
L206V,A,T,S,G; 
F211V,A,T,S,G>I; £^ 
I255V,A,T,S,G 
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31. ^29^<K! ^ °K v sJ oH^tf ^l7> $7)s\ *^ ol£*|H 

84-112. 209-213, 238-245. 247-254 ^~ 264-269. 

32. ^31*o« &o\M, 5^- ~ 3-2-3. «^ 44* "i** 

L264* + 1265* + G266* + T267* + C268* + L269* + C22T. 

33. *fl31<S°fl o^nli,^ ^^l^V 5A >*}o.s. ^ 

R209* + E210*; 

F211* + Y213*; 

D242* + E239* + 1241*; SE-C 

N247* + D254* 

34. ^18^ JS/c- ^1119^-on SM-M. 3. ^]^7\ S.S. el^oi ^*S-3. «^ 

35. ^34^011 2i<H^, s. Candida -¥-e^ -^o.^. 

37. ^16^°fl Si°M. JL El^^} Pseudomonas -g-^S. 3-e1 4^*1^ 

38. (i) sJ=M -r*]-SJ ^^°J ^^32.^v]|oll if]*l*> <g-^>i]Bi-§- 
if-s)-^ -Mi "3- ^ ^r°8 3*5 ?! (ii) BlaM'V -l-^^ «Efl<yaj ^^^^-l; 
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^ ^ 'J^OJ bK >^ ^ 

*Rr E]^ -i-^o, • ffloH> ^ |s) £ ^ ^ 

**l *tf Ws| **** ^ i^al^t ol-f-^^ 2<>fl *M*Rr 

Al - E|0j ^3-*3L°i <W «>j*^ -,* |s| ^ 5,0. 

40. *38* JE^ ^39^1 &o\M, i e,^^ ,o 

41. 438* MM 440*? <H^ *Wofl o.^, i e ,^^ wa| 

42. ^«41«-o5 2i<H^, 3L a)*** Humcola ^ Rhizonucor 

43. *42*H i 81 ^ F Rhizomucor -iehei af-M-J 2^- ^-'-5. *Kr 

44. ^43^ofl o.^, o^o, o}j>] ^ ^ M ^ 

S114C + A90C 
R86C + D61C; 
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S84C + D61C; 
N87C + D61C; 
Y60C + R78C; 35. *c 
Y60C + N87C 


45. *t433-°I 2i<H>H, *M o]^s] o}u}^ ^ 7 } 7 \ ^ 7 ]# Qo] *l»s^ %a 


I204V,T, S , A, G; 
L208V,T,S,A,G; 
V254V,T,S,A,G; 

L255V,T,S,A,G; 

L258V,T,S,A,G; 

L2 67V / T r S,A,G; 

F94L,T,K; 

F213L,T,K 

I£04T + L255T + L267T; 
L208T + V254T + L258T 

47. ^A46^oO &o]M, i b]^7^ Humicola lanuginosa " b| 4~ 

48. ^]47^<>ll Sl<>M, *^ ol^voj oH^>£ 7\ ^7\sl\ £ 0 | 

G61C + N88C; 
G61C + E87C; 
D62C + E87C; 
D62C + S85C; 
D62C + N88C; SE^r 
S116C + G91C 
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L93V,T,S,A,G; 

I90V,T, S,A,G; 

I86V,T,S,A,G; 

I202V,T,S,A,G; 

L206V,T,S,A,G; 

I255V,T,S,A,G; 

L259V,T,S,A,G; 

I265V,T,S,A,G; 

F95L,T,K; 

F211L,T,K 

F95K; 

I86T; 

I90T; 

I255T; 

L259T; 

L206T; «^ 

L206T + I255T + L259T 

51. ^|40t-<Hl 3- XJt el*Moi £.3- ^ a!4^(| 

52. ^51t»fl i Bl^n Candida 4<M -^o.^. 

54. ^153^05 SJ°^, 3L alaWW Pseudomonas 4^ 3^*1^ ^±3. 

55. X It vfl^l ^154^ *KM ^ el 4^ **af- ° D >^^ DNA 

DMA 

56. ^l55^o(| 4€- DHA^^Il- -g-^^ 
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57. ^55 s o>-»il 4€- DNA ^-iag i^r ^156^ 4-S- ^ei-S. ^jjl. 

58. ir^l ^i, <$^tf A. niger . A. oryzae 2.--- A. nidulans 

^ Aspergillus °j ^«V^ ^f'Wi; JLSL^i, oJt!** S. cerevisiae 

Saccharoayces 3.2.^2., 2.-^ H. polymorpha 4^21 ^ Hansenula 3) 

S-c P. pastor is 4^31 Phichia nWus.*! jL2.(methy Atrophic yeast); 

^-g-^li, <>9^4 B. subtil is , B. lentus nHHs) Bacillus t^oJ 4=-*^ 

59. *J57<8-»5 SX°\A, ^^2., <4**H Solatium tuberosum. Nicotians tabacum 
4^2) Solanaceae ol ^*r^ ^-f-^ 0 J -^.S-S. ^i. 

60. ^59f <>1 4-S- Wli-i- *-S-«r^- *l-f-. 

61. ^1 1^ *Q54W <H^ *W<HI Blaf^H «d*j2l *Uf£«3o|jil. ^57^" 

^159^ «r^+oB >8iSE.. ^58^oJ ^ q^-o] e|sM| ^jtfloj 

^ioj i-S-o] s}^ ii**M^ a(|°> ^^S]J1 JLL 4-i-oH el4^| ^5fl7> 

62. ^ 1^" ^54^ oiJt. *W<>fl 4-g- alnHI A#*r£- ^7>-f 

»1- V^ti* q% a-e- Jti^ Jiitsl <ge|sl 

63. ^!62^ofl Sl°H. g"? A^t e--?^!- 0.02-200ng -r^S. 
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